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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device with which a flicker in screen and 
degradation of a liquid crystal can be prevented and a 
luminance difference on a display screen by an inverted 
scanning line can be reduced. 

SOLUTION: The liquid crystal display device is equipped 
with a picture driving control part which controls the 
drive of an image displayed on the picture of a liquid 
crystal panel. The picture driving control part uses an 
image area composed of a plurality of continuous 
scanning lines as the tone reversal area of a pixel 
electrode, inverts the polarity of the pixel electrode in a 
prescribed scanning line in the tone reversal area of the 
pixel electrode into a reverse polarity with respect to 
the polarity scanned at the last time for every frame 
scanning, and moves one scanning line of tone reversal 
area of the pixel electrode at a time. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] While two or more scanning lines and 
signal lines choose a sequential- scanning line from 
the mutual scanning line of the liquid crystal 
panel with which it crossed, and it was prepared 
and the pixel electrode was formed in each 
intersection in the shape of a matrix, and the 
above-mentioned plurality The polar signal of 
either straight polarity or negative polarity is 
given to two or more above-mentioned signal lines. 
It has the screen actuation control seqtion which 
carries out actuation control of the image 
displayed on the screen of the above-mentioned 
liquid crystal panel. The above-mentioned screen 
actuation control section While making into the 
polarity-reversals field of a pixel electrode the 
image field which consists of two or more 
continuous scanning lines and making the polarity 
of reverse reverse the polarity of the pixel 
electrode of the predetermined scanning line in 
the polarity-reversals field of the above-mentioned 
pixel electrode with the polarity at the time of a 
scan last time for every frame scanning The Uquid 
crystal display characterized by moving the 1 
scanning line of polarity -reversals fields of the 
above-mentioned pixel electrode at a time. 
[Claim 2] The predetermined scanning hne is a 
hquid crystal display according to claim 1 
characterized by being all the scanning lines in 
the polarity-reversals field of a pixel electrode. 
[Claim 3] The polarity-reversals field of a pixel 
electrode is a liquid crystal display according to 
claim 1 characterized by the adjoining thing for 
which the polarity is changed for every scanning 
hne. 

[Claim 4] A screen actuation control section is a 
Uquid crystal display according to claim 1 
characterized by controlhng to become a polarity 
which is mutually different further in the polarity 
of the pixel electrode of the scanning line of the up 
field of a screen, and a lower field when the 
polarity-reversals field of a pixel electrode is in the 
staging area of a screen. 

[Claim 5] While two or more scanning lines and 
signal lines choose a sequential -scanning line from 
the mutual scanning line of the liquid crystal 
panel with which it crossed, and it was prepared 
and the pixel electrode was formed in each 



intersection in the shape of a matrix, and the 
above-mentioned plurality The polar signal of 
either straight polarity or negative polarity is 
given to two or more above-mentioned signal lines. 
It has the screen actuation control section which 
carries out actuation control of the image 
displayed on the screen of the above-mentioned 
hquid crystal panel. The above-mentioned screen 
actuation control section Make into the 
polarity-reversals field of a pixel electrode the 
image field which consists of two or more 
continuous scanning Hnes, and it sets to the 
polarity-reversals field of the above-mentioned 
pixel electrode. While reversing the polarity of the 
pixel electrode of the predetermined scanning line 
the scan period more than a frame-scanning 
period and making the polarity of reverse reverse 
the polarity of the pixel electrode of the scanning 
line which remains with the polarity at the time of 
a front scan for every frame scanning The hquid 
crystal display characterized by moving the 1 
scanning line of polarity-reversals fields of the 
above-mentioned pixel electrode at a time for 
every frame scanning. 

[Claim 6] The predetermined scanning line is a 
liquid crystal display according to claim 5 
characterized by being two or more scanning lines 
chosen every other in the polarity-reversals field 
of a pixel electrode. 

[Claim 7] The predetermined scanning line is a 
liquid crystal display according to claim 5 
characterized by being the one scanning line of eye 
predetermined watch. 

[Claim 8] While two or more scanning lines and 
signal lines choose a sequential- scanning line from 
the - fliutuai - scanning -liiie of the - liquid crystal 
panel with which it crossed, and it was prepared 
and the pixel " electrode was foriiied in each 
intersection in the shape of a matrix, and the 
above-mentioned plurality The polar signal of 
either straight polarity or negative polarity is 
given to two or more above-mentioned signal lines. 
It has the screen actuation control section which 
carries out actuation control of the image 
displayed on the screen of the above-mentioned 
liquid crystal panel. The above-mentioned screen 
actuation control section When the image field 
which consists of two or more continuous scanning 
lines is made into the polarity -reversals field of a 
pixel electrode and the polarity-reversals field of 
the above-mentioned pixel electrode is in the 
staging area of a screen. While controlling the 
polarity of the pixel electrode of the scanning line 
of the up field of a screen, and a lower field to 
become a mutually diffierent polarity The scanning 
line which reverses a polarity for the 
polarity-reversals field of the above-mentioned 
pixel electrode for every scan, The polar ratio of 
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the pixel which constitutes from the scanniiig line 
which reverses a polarity spacing more than a 
scan period, and is occupied in the 
polarity-reversals field of the above-mentioned 
pixel electrode The liquid crystal display 
characterized by making it correspond to the 
polarity of an up field and a lower field between 
the above-mentioned up field and a lower field, 
and making it increase or decrease, and moving 
the 1 scanning line of polarity-reversals fields of 
the above-mentioned pixel electrode at a time for 
every frame scanning. 

[Claim 9] The actuation approach of the hquid 
crystal display which makes the image field which 
consists of two or more continuous scanning lines 
the polarity-reversals field of a pixel electrode, 
and is characterized by moving the 1 scanning line 
of polarity-reversals fields of the above-mentioned 
pixel electrode at a time while making the polarity 
of reverse reverse the polarity of the pixel 
electrode of the predetermined scanning line in 
the polarity-reversals field of the above-mentioned 
pixel electrode with the polarity at the time of a 
scan last time for every frame scanning. 
[Claim 10] Make into the polarity-reversals field 
of a pixel electrode the image field which consists 
of two or more continuous scanning lines, and it 
sets to the polarity-reversals field of the 
above-mentioned pixel electrode. While reversing 
the polarity of the pixel electrode of the 
predetermined scanning line the scan period more 
than a fi*ame- scanning period and making the 
polarity of reverse reverse the polarity of the pixel 
electrode of the scanning line which remains with 
the polgirity at the time of a scan last time for 
every firame scanningr The actniationr approach of 
the hquid crystal display characterized by moving 
the 1 scanniiig liiie of polarity-reversals fields of 
the above-mentioned pixel electrode at a time for 
every firame scanning. 

[Claim 11] When tiie image field which consists of 
two or more continuous scanning lines is made 
into the polarity-reversals field of a pixel electrode 
and the polarity-reversals field of the 
above-mentioned pixel electrode is in the staging 
area of a screen, While controlling the polarity of 
the pixel electrode of the scanning line of the up 
field of a screen, and a lower field to become a 
mutually different polarity The scanning line 
which reverses a polarity for the polarity-reversals 
field of the above-mentioned pixel electrode for 
every scan, The polar ratio of the pixel which 
constitutes from the scanning line which reverses 
a polarity spacing more than a scan period, and is 
occupied in the polarity-reversals field of the 
above-mentioned pixel electrode The actuation 
approach of the hquid crystal display 
characterized by making it correspond to the 



polarity of an up field and a lower field between 
the above-mentioned up field and a lower field, 
and making it increase or decrease, and moving 
the 1 scanning line of polarity -reversals fields of 
the above-mentioned pixel electrode at a time for 
every firame scanning. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to 
the liquid crystal display which can reduce the 
brightness difference in the screen generated in 
more detail bordering on the scanning line which 
performs the polarity reversals of a pixel electrode, 
and its actuation approach with respect to the 
liquid crystal display which used the liquid crystal 
display panel of an active matrix mold, and its 
actuation approach. 
[0002] 

[Description of the Prior Art) there is no adjoining 
cross talk between pixels, a high contrast display 
is obtained, and a transparency mold display is 
possible for the liquid crystal display component 
(TFT-liquid-crystal panel) of the active-matrix 
mold equipped with the thin film transistor (TFT 
is called hereafter) as a driver element for every 
pixel, and it is easy to enlarge -- etc. - since it has 
the advantage, it is used mostly in recent years. 
Drawing 11 is drawing for explaining the 
actuation approach of the conventional 
TFT-liquid-crystal panel. As everyone knows, a 
signal line and the scanning Une are arranged in 
the shape of a matrix, and, as for the 
TFT-liquid-crystal panel, TFT and a transparent 
pixel electrode are connected at the intersection of 
a signal - line- ^ and the - scaniiing^ line . And a 
counterelectrode is prepared in TFT, the array 
substrate with which the pixel electrode is 
prepared, and the opposite substrate which 
counters, and liquid crystal is inserted between 
the pixel electrode and tiie counterelectrode, 
[0003] The k parallel scanning lines (Ll-LK) 
arranged along the horizontal direction of a liqmd 
crystal panel are shown in drawmg II . Drawing 
12 is drawing for explaiaing the polarity of the 
signal given to a pixel electrode through a signal 
line and TFT while explaining the actuation 
sequence of the scanning line. Drawing 12 (a) is 
drawing corresponding to the image of the 1st 
frame formed at time of day tO-tl, and drawing 12 
(b) is drawing corresponding to the image of the 
2nd frame formed at the time of day tl-t2 which is 
a frame next to the 1st frame. 
[0004] In time of day tO-tl (namely, image of the 
1st frame), the 1st - the k'th one scanning line are 
chosen fi'om the upper part of a screen at a time 
one by one towards the lower part, the signal of 
negative polarity is given to a signal line 
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corresponding to selection of each scanning line, 
and drawing 12 (a) shows that the signal which 
the pixel electrode which was straight polarity till 
then holds is rewritten one by one by the signal of 
negative polarity. In addition, having displayed it 
as "a forward •> negative" in drawing shows that 
the polarity of a pixel electrode is rewritten by 
negative polarity from straight polarity. Moreover, 
having displayed it as "H" in drawing shows 1 
horizontal- scanning period, and the change of 
selection of each scanning Line is performed with 
the period of 1 horizontal- scanning period H. 
[0005] Drawing 12 (b) shows that sequential 
selection of the 1st - every k-th one scanning line 
is again made towards tJie lower part from the 
upper part of a screen in time of day tl-t2 (namely, 
image of the 2nd frame). At this time, the signal of 
straight polarity is given to a signal line and, as 
for the signal which it responds, the signal of 
straight polarity is written in a pixel electrode, 
and the pixel electrode holds, that polarity is 
reversed one by one from negative polarity to 
straight polarity. Thus, it is for preventing 
property degradation of liquid crystal to reverse 
the polarity of the signal given to a pixel electrode 
for every image of one frame. If the liquid crystal 
inserted between the pixel electrode and the 
counter electrode continues impressing direct 
current voltage to inter-electrode, a property wiU 
deteriorate. Therefore, the signal impressed to 
hquid crystal needs to change a polarity at 
suitable spacing. 

[0006] The optical property of the liquid crystal 
panel using the Twisted Nematic hquid crystal 
generally used is not dependent on the polarity of 
electrical potential "differe dependiaig-on the 
absolute value of the. electrical potential difference 
applied to inter-electrode. In case these liquid 
crystal panels rewrite the signal which each pixel 
section holds, as they are shown in drawing 12 (a) 
and drawing 12 (b), the method which also 
reverses the polarity of a signal is adopted. By the 
way, the specification the signal made to input 
into a liquid crystal display has image data 
updated on the frequency of 60Hz has spread. This 
specification is a method according to CRT 
(cathode-ray tube) which preceded and spread 
rather than the liquid crystal display. In the case 
of CRT, in order to make an electron beam guess 
and emit light to the fluorescent substance applied 
to the screen, it is - because attenuation of 
brightness needs to update by early and the 
frequency which is about 60Hz. 
[0007] Also with the liquid crystal display, the 
signal which updates data to a pixel on such a 
frequency of 60Hz is inputted, and the polarity is 
changed for every renewal of data. Therefore, the 
frequency of polarity reversals is set to 30Hz of the 



one half of renewal of data. In a liquid crystal 
panel, a total pixel location and a whole floor tone 
are covered, it is difficult to set up equally the 
absolute value of the electrical potential difference 
at the time of straight polarity and negative 
polarity, consequently the deflection of brightness 
arises. In addition, the reason with it difficult [ to 
set up equally the absolute value of the electrical 
potential difference at the time of straight polarity 
and negative polarity in a total pixel location ] is 
because the wiring resistance to a pixel changes 
with pixel locations even if the distance from X 
driver or Y driver to each pixel is not the same, 
therefore a driver output is the same, and the 
amount of voltage drops changes with pixel 
locations. Moreover, since pixel locations differ, it 
is because the pixel charging time also changes 
with differences of a time delay. 
[0008] Moreover, the reason with it difficult [ to 
set up equally the absolute value of the electrical 
potential difference at the time of straight polarity 
and negative polarity over a whole floor tone ] is as 
follows. Namely, an electrical potential difference 
required for the gradation display of a liquid 
crystal panel is about 5V, and impresses the 
electrical potential difference of abbreviation** 5 V 
in the direction of positive/negative using the 
inverting circuit constituted firom an operational 
amplifier etc. for degradation prevention, 
respectively. The gain of an operational amplifier 
is decided by external resistance, and since it is 
considered by the electrical-potential-difference 
value of **5V impressed in a general-purpose 
article since it is about 1% in 5 - 10%, and a 
high-degree-of-accuracy article for the rate of the 
change :of potential impressed sto be prapoi-ttionai to 
the rate of change of brightness mostly, it becomes 
impossible for variation to arise in the variation in 
the resistance of commercial resistance, and to set 
equally the absolute value of the electrical 
potential difference at the time of straight polarity 
and negative polarity to it over a whole floor tone. 
[0009] by the way as long as 1% of brightness 
difference is range recognized easily for human 
being's eyes and commercial resistance is used a 
whole floor tone crossing impression it is 
difficult to arrange the 

electrical-potential-difference value of its ******^ 
and to abolish a brightness difference. However, if 
the frequency of polarity reversals is set to 
20-30Hz or more, since human being's eyes cannot 
be followed at a brightness response but the 
average at the time of straight polarity and 
negative polarity will be checked by looking as 
brightness, a flicker generated with brightness 
deflection is said to go into tolerance. Therefore, 
the present liquid crystal display inputs the signal 
of the frequency according to the signal for CRT, is 
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changing the polarity for every renewal of data, 
and has the advantage which can reduce a flicker 
easily. By the way, a liquid crystal display is used 
as a display of the pocket device of cell actuation 
in recent years. The need for reduction of power 
consumption for these applications is high. In the 
case of a liquid crystal display, reduction of power 
consiimption can be aimed at by reducing the 
count of the charge and discharge of a signal line 
which drive a pixel and a pixel. 
[0010] Since a pixel serves as a capacitive 
component in the case of a liquid crystal display, 
compared with the case where attenuation of 
brightness is CRT, it is late. Therefore, even if it 
drops drive frequency, it is possible to maintain 
long duration brightness and such an actuation 
approach is effective in a still picture. Moreover, 
the number of a film of top delivery of a hit of 1 
second is 24, and 60Hz drive frequency is 
superfluous also from the point of animation 
playback. However, if a frequency is dropped on a 
current liquid crystal actuation method, 
synchronizing with renewal of data, the 
polarity-reversals frequency of hquid crystal wiU 
also become late, and the brightness deflection of 
forward and negative polarity will be checked by 
looking as a flicker. 

[OOll] Although what is necessary is just to 
continue impressing direct current voltage to 
liquid crystal in order to drop drive frequency and 
to lose a flicker, as mentioned above in this case, 
the property of liquid crystal deteriorates. Then, 
most pixels impress the same electrical potential 
difference as last time at the time of renewal of 
data, carry out the polarity reversals of some 
pixels; and-shouM' jiist^ drop the reversEflfreq^iency 
to the - range .where liquid crystal does not 
deteriorate. Since a flicker stops occurring, a 
frequency can be dropped on making it such an 
actuation approach, since the pixel to invert also 
decreases further, the amount of charges and 
discharges also becomes less, and 
reductLonization of power consumption is 
attained. 

[0012] Only the polarity written in the pixel 
electrode of the part corresponding to a part of 
scanning lines among the whole screen area as an 
approach of solving this problem is reversed, and 
the false DC actuation method which impresses 
the electrical potential difference of the time of the 
scan at the time of the last image display and 
like-pole nature to the pixel electrode of the part 
corresponding to the other scanning line is 
proposed. (For example, refer to JP,10-133176,A) 
Drawing 13 is drawing for explaining an example 
of such a false DC actuation method. Drawing 13 
(a) is drawing corresponding to the image of the 
1st frame in time of day tO tl. Drawing 13 (b) is 



drawing corresponding to the image of the 2nd 
frame in the time of day tl-t2 which is a frame 
next to the 1st frame. Drawing 18 (c) is drawing 
corresponding to the image of the 3rd frame in 
time of day t2-t3, and drawing 13 (d) is drawing 
corresponding to the image of the 4th frame in 
time of day t3-t4. 

[0013] In the time of day tO or before, the signal of 
straight polarity is held at the pixel section 
corresponding to the 1st - the 4th scanning line, 
and drawing 13 (a) shows that the signal of 
negative polarity is held to the pixel section 
corresponding to the 5th - the k-th scanning line. 
And in time of day tO tl, sequential selection of 
the 1st ■ every k-th one scanning line is made, and 
the image of the 1st frame is updated. That is, as 
shown in drawing 13 (a), the signal of straight 
polarity is written in the pixel section 
corresponding to the 1st - the 5th scanning line, 
and the signal of negative polarity is written in 
the pixel section corresponding to the 6th • the 
k-th scanning Une. Therefore, in time of day tO-tl, 
the polarity of the signal which the pixel section 
corresponding to the 5th scanning Une holds is 
reversed from negative polarity to straight 
polarity. 

[0014] Drawing 13 (b) shows that the signal of 
straight polarity is written in the pixel section 
corresponding to the 1st • the 6th scanning line, 
and the signal of negative polarity is written in 
the pixel section corresponding to the 7th - the 
k-th scanning line in the time of the 2nd-frame 
image display. Therefore, in time of day tl-t2, the 
polarity of the signal which the pixel section 
corresponding to the 6th scanning line holds is 
reversed • - from- - negative--^ polarity -M-^ - straight 
polarity.. Drawing 13 (c) shows that the signal of 
straight polairity is written in the pixel section 
corresponding to the 1st ■ the 7th scanning line, 
and the signal of negative polarity is written in 
the pixel section corresponding to the 8th - the 
k-th scanning line in the time of the 3rd-frame 
image display. Therefore, in time of day t2-t3, the 
polarity of the signal which the pixel section 
corresponding to the 7th scanning line holds is 
reversed from negative polarity to straight 
polarity. 

[0015] Drawing 13 (d) shows that the signal of 
straight polarity is written in the pixel section 
corresponding to the 1st - the 8th scanning line, 
and the signal of negative polarity is written in 
the pixel section corresponding to the 9th - the 
k-th scanning line in the time of the 4th-frame 
image display. Therefore, in time of day t3-t4, the 
polarity of the signal which the pixel section 
corresponding to the 8th scanning line holds is 
reversed from negative polarity to straight 
polarity. That is, a false DC actuation method is a 
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method which is made to reverse only the polarity 
of the signal which the pixel corresponding to a 
part of scanning lines of all the scanning lines 
holds, and impresses the signal of the time of a 
scan, and like pole nature to the pixel section on 
the other scanning line last time, drawing 13 (a) - 
one screen (image of one frame) is updated in the 
example shown by 16 (d) ** - be alike, shift at a 
time the one scanning hne corresponding to the 
pixel section which changes a polarity, and pass k 
renewal of a screen (renewal of a frame) • the 
polarity of the signal which all the pixel sections of 
a liquid crystal panel hold is reversed. 
[0016] 

[Problem(s) to be Solved by the Invention] When 
deflection appeared between the forward electrical 
potential difference impressed to a pixel electrode 
by the upper and lower sides of a screen bordering 
on the scanning line which performed the polarity 
reversals of what can prevent a flicker of a screen, 
and the negative electrical potential difference 
and the false DC actuation approach which was 
mentioned above set the brightness corresponding 
to Lp and a negative electrical potential difference 
for the brightness corresponding to a forward 
electrical potential difference to Lm, the 
brightness difference had the trouble of being 
checked by looking as |Lp-Lm|. This invention 
aims at offering the liquid crystal display which 
can make the brightness difference in the display 
screen by the scanning line which performed 
polarity reversals mitigate further, and its 
actuation approach while it can prevent a flicker 
of a screen, and degradation of liqxiid crystal. 
[0017] 

[Means for Solving^ the Problem} While ^ the liquid 
crystal display concerning this invention chooses a 
sequential- scanning line from the liquid crystal 
panel with which two or more scanning lines and 
signal lines carried out [ each-other ] the crossover, 
and were prepared, and the pixel electrode was 
formed in each intersection in the shape of a 
matrix, and two or more scanning lines The polar 
signal of either straight polarity or negative 
polarity is given to two or more signal lines, and it 
has the screen actuation control section which 
carries out actuation control of the image 
displayed on the screen of a liquid crystal panel. A 
screen actuation control section While making 
into the polarity-reversals field of a pixel electrode 
the image field which consists of two or more 
continuous scanning lines and making the polarity 
of reverse reverse the polarity of the pixel- 
electrode of the predetermined scanning line lq 
the polarity-reversals field of a pixel electrode 
with the polarity at the time of a scan last time for 
every frame scanning It moves the 1 scanning line 
of polarity-reversals fields of a pixel electrode at a 



time. 

[0018] Moreover, the predetermined scanning line 
of the liquid crystal display concerning this 
invention is characterized by being all the 
scanning lines in the polarity-reversals field of a 
pixel electrode. 

[0019] Moreover, the polarity-reversals field of the 
pixel electrode of the liquid crystal display 
concerning this invention is characterized by the 
adjoining thing for which the polarity is changed 
for every scanning hne. 

[0020] Moreover, the screen actuation control 
section of the liquid crystal display concerning this 
invention controls the polarity of the pixel 
electrode of the scanning line of the up field of a 
screen, and a lower field further to become a 
mutually different polarity, when the 
polarity-reversals field of a pixel electrode is in the 
staging area of a screen. 

[0021] Moreover, while the liqmd crystal display 
concerning this invention chooses a 
sequential- scanning line from the liquid crystal 
panel with which two or more scanning lines and 
signal lines carried out [ each-other ] the crossover, 
and were prepared, and the pixel electrode was 
formed in each intersection in the shape of a 
matrix, and two or more scanning lines The polar 
signal of either straight polarity or negative 
polarity is given to two or more signal lines, and it 
has the screen actuation control section which 
carries out actuation control of the image 
displayed on the screen of a liquid crystal panel. A 
screen actuation control section Make into the 
polarity-reversals field of a pixel electrode the 
image field which consists of two or more 
continuous scaimingr-Unesr a^ : it sets* ^ t€>^"1ite 
polarity-reversals field of a pixel electrode. While 
reversing the polarity of the pixel electrode of the 
predetermined scanning Une the scan period more 
than a frame -scanning period, reversing the 
polarity of the pixel electrode of the scanning line 
which remains and making the, polarity of reverse 
reverse the polarity at the time of a scan last time 
for every frame scanning, it moves the 1 scanning 
line of polarity-reversals fields of a pixel electrode 
at a time for every frame scanning. 
[0022] Moreover, the predetermined scanning line 
of the liquid crystal display concerning this 
invention is characterized by being two or more 
scanning lines chosen every other in the 
polarity-reversals field of a pixel electrode. 
[0023] Moreover, the predetermined scanning line 
of the liquid crystal display concerning this 
invention is characterized by being the one 
scanning line of eye predetermined watch. 
[0024] Moreover, while the liquid crystal display 
concerning this invention chooses a 
sequential- scanning line from the liquid crystal 
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panel with which two or more scanning lines and 
signal lines carried out [ each^other ] the crossover, 
and were prepared, and the pixel electrode was 
formed in each intersection in the shape of a 
matrix, and two or more scanning lines The polar 
signal of either straight polarity or negative 
polarity is given to two or more signal lines, and it 
has the screen actuation control section which 
carries out actuation control of the image 
displayed on the screen of a liquid crystal panel. A 
screen actuation control section When the image 
field which consists of two or more continuous 
scanning lines is made into the polarity-reversals 
field of a pixel electrode and the polarity-reversals 
field of a pixel electrode is in the staging area of a 
screen, While controlling the polarity of the pixel 
electrode of the scanning line of the up field of a 
screen, and a lower field to become a mutually 
different polarity It constitutes from the scanning 
Une which reverses a polarity for the 
polarity-reversals field of a pixel electrode for 
every scan, and the scanning line which reverses a 
polarity spacing more than a scan period. The 
polar ratio of the pixel occupied in the 
polarity-reversals field of a pixel electrode is made 
to correspond to the polarity of an up field and a 
lower field between an up field and a lower field, 
and is increased or decreased, and it moves the 1 
scanning line of polarity-reversals fields of a pixel 
electrode at a time for every frame scanning. 
[0025] Moreover, the actuation approach of the 
Uquid crystal display concerning this invention 
makes the image field which consists of two or 
more continuous scaiming lines the 
polarity-reversals field of a pixel electrode, and it 
vv-r ^^ moves the: -1 seaniiing 

fields of a pixel electrode at a time while the 
polarity at the time of a scan makes the polarity of 
reverse reverse the polarity of the pixel electrode 
of the predetermined scanning line in the 
polarity-reversals field of the above-mentioned 
pixel electrode last time for every frame scanning. 
[0026] Moreover, the actuation approach of the 
liquid crystal display concerning this invention 
Make into the polarity-reversals field of a pixel 
electrode the image field which consists of two or 
more continuous scanning lines, and it sets to the 
polarity-reversals field of a pixel electrode. While 
reversing the polarity of the pixel electrode of the 
predetermined scanning line the scan period more 
than a frame -scanning period, reversing the 
polarity of the pixel electrode of the scanning line 
which remains and making the polarity of reverse 
reverse the polarity at the time of a scan last time 
for every frame scanning, it moves the 1 scanning 
line of polarity-reversals fields of a pixel electrode 
at a time for every frame scanning. 
[0027] Moreover, the actuation approach of the 



liquid crystal display concerning this invention 
When the image field which consists of two or 
more continuous scanning lines is made into the 
polarity-reversals field of a pixel electrode and the 
polarity-reversals field of a pixel electrode is in the 
staging area of a screen. While controlling the 
polarity of the pixel electrode of the scanning line 
of the up field of a screen, and a lower field to 
become a mutually different polarity It-constitutes 
from the scanning line which reverses a polarity 
for the polarity -reversals field of a pixel electrode 
for every scan, and the scanning line which 
reverses a polarity spacing more than a scan 
period. The polar ratio of the pixel occupied in the 
polarity-reversals field of the above-mentioned 
pixel electrode is made to correspond to the 
polarity of an up field and a lower field between an 
up field and a lower field, and is increased or 
decreased, and it moves the 1 scanning line of 
polarity-reversals fields of the above-mentioned 
pixel electrode at a time for every frame scanning. 
[0028] 

[Embodiment of the Invention] Hereafter, the 
gestalt of 1 operation of this invention is explained 
based on a drawing. In addition, it is shown that 
the thing of the same sign as the former is the 
same as that of the conventional thing or 
considerable. 

Gestalt 1. drawing 1 of operation is the 
perspective view showing notionally the outline 
configuration of the liquid crystal display of this 
invention. In drawing 1 , the light source for the 
screen actuation control section which performs 
control for the whole liquid crystal display and 2 
to display a liquid crystal panel (for example, 
TFT- liquids-crystal paneD7 and;^^-fDr 3- display^vthe 
image of a hquid crystal panel 2, . as for 1, and 4 to 
irradiate hght from the back of a Uqmd- crystal 
panel 2 to a liquid crystal panel 2, and 5 are the 
light source actuators for driving the hght source 4. 
[0029] A liquid crystal panel 2 consists of two 
transparent substrates, such as glass, and Uquid 
crystal is enclosed among them. And the switching 
element (for example, TFT) for turning on and off 
the pixel electrode transparent to one sheet (array 
substrate) and pixel electrode of a glass substrate 
is formed, a transparent counterelectrode is 
formed at other glass substrates (opposite 
substrate), and liquid crystal is inserted 
inter-electrode. And it has the composition that an 
electrical potential difference is applied to 
inter-electrode corresponding to each pixel. In 
addition, on an array substrate, a 
counterelectrode may adjoin a pixel electrode and 
may be prepared. 

[0030] Drawing 2 is the block diagram showing 
the outhne configuration of the liquid crystal 
panel 2 in drawing 1 , and the screen actuation 
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control section 3. The display control circuit 10 
where the screen actuation control section 3 
outputs a control signal PINV, and Si and S2 in 
response to clock signal CLOCK, Horizontal 
Synchronizing signal HSYNC, and Vertical 
Synchronizing signal VSYNC as shown in drawing, 
The inverting circuit 11 which receives a video 
signal VIN, foUows a control signal PINV, is made 
to reverse or rotate the polarity of a video signal 
• VIN normally, and outputs a signal VIN2, It 
consists of an X driver 12 which receives a signal 
VIN2 and a control signal Si, and a Y driver 15 
which receives a control signal S2 from the 
display -control circuit 11. Moreover, it is shown 
that a signal line drives the liquid crystal panel 2 
for displasang an image by the X driver 12, and 
the scanning line drives it by the Y driver 15. 
[0031] The X driver 12 includes the shift register 

13 which carries out a sequential shift in response 
to the control signal Si which the display control 
circuit 10 outputs based on a clock signal and a 
synchronizing signal, and the sample hold circuit 

14 which incorporates the signal VIN2 
corresponding to each signal line, and is held 
based on the output of a shift register 13. The Y 
driver 15 chooses the scanning line in response to 
the control signal S2 which the display-control 
circuit 10 outputs based on a horizontal and 
vertical sj^chronizing signal. In addition, in 
drawing 2 , in order to simplify explanation of this 
invention of operation, the liquid crystal panel 2 
which is the display-panel section shows as an 
example the configxiration containing the pixel 
section of 16x20 controlled by the scanning lines 
L1-L16 and signal lines D1-D20. 

:^:..-r;^. [0032] ^ ^awfflgl^S-' is ^the^represen 

schematic having expanded and . shown . some 
liquid crystal paiiels 2. As shown in drawing 3 , on 
the array substrate of a Hqmd crystal panel 2, the 
signal Unes D1-D3 which - intersect 
perpendicularly with the scanning lines L1-L3 
arranged in parallel with an one direction, and 
give the signal corresponding to image data to the 
pixel section are formed. The pixel section 21 is 
formed in the intersection of these scanning lines 
and signal lines. Including the counterelectrode 27 
with which each pixel section 21 is formed on the 
pixel electrode 28 and an opposite substrate, 
liquid crystal is inserted between the pixel 
electrode 28 and the counterelectrode 27, and the 
capacitor 26 is formed. 

[0033] Each pixel section 21 contains further the 
switching element prepared corresponding to an 
intersection with each scanning line. Drawing 3 
R> 3 shows the example which contains TFT22 as 
a switching element. The gate electrode 25 of 
TFT22 is connected to the corresponding scanning 
line, the drain electrode 23 of TFT22 is connected 



to a corresponding signal line, and the soxirce 
electrode 24 of TFT is connected to the pixel 
electrode 22. Although retention volume (it is also 
called storage capacitance) may be prepared in a 
capacitor 26 and juxtaposition in order to increase 
tile signal holding time of a capacitor 26, it does 
not illustrate here, 

[0034] With reference to drawing 2 and drawing 3 , 
the fundamental actuation used as the base of the 
liquid crystal display concerning this invention is 
explained briefly. Every one of the 16 scanning 
Hnes L1-L16 is chosen one by one by the Y driver 
15, From the sample hold circuit 14 included in 
the X driver 12 synchronizing with selection of the 
scanning line, a signal is sent to the pixel section 
corresponding to each scanning line through 
signal lines D1-D20, and those signals are held 
with termination of the scanning line at each 
capacitor 26. Thus, each pixel is updated and a 
screen is updated. In addition, the configuration of 
the liquid crystal display explained using drawing 
1 R> 1 • drawing 3 is similarly used in the gestalt 
5 of the gestalt 2 of the operation explained later - 
operation. 

[0035] By the Uquid crystal display by the gestalt 
1 or its actuation approach of this operation The 
image field which consists of two or more scanning 
lines (M) which continue in the image of one frame 
which consists of the k scanning lines is made into 
the polarity-reversals field of a pixel electrode. 
While carrying out sequential reversal of the 
electrode polarity of each scanning line for every 
scanning line to the electrode polarity of the 
scanning line in front of the time of a scan, and 
one in the polarity-reversals field of this pixel 
electrode last>#me It is'-eh^^ 

out actuation control of the Uquid crystal panel so 
that it may move the 1 scanning liiie of 
polarity-reversals fields of the pixel electrode at a 
time for every frame scanning. 
[0036] In order to simplify explanation of 
iavention by the gestalt of this operation, concrete 
explanation is given using drawing 4 and drawing 
5 R> 5 about the case where the screen of one 
frame consists of the 16 scaiming lines (namely, 
K= 16). Drawing 4 is drawing for explaining signs 
that the scanning line is chosen on the screen of 
the liquid crystal display in the gestalt 1 of 
operation, and the scanning line which constitutes 
the image of one frame is 16 of L1-L16. In addition, 
drawing 4 is used also as drawing for explaining 
signs that the scanning line is chosen on the 
screen of the liquid crystal display in the gestalten 
2-4 of operation mentioned later. 
[0037] Moreover, drawing 5 is drawing for 
explaining the condition of the actuation sequence 
of the scanning line, and the polarity reversals of a 
pixel electrode in the Uquid crystal display in a 
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gestalt 1 or its actuation approach of operation, 
and the number of 1-16 which are given to 
drawing is a number of the scanning line. 
Furthermore, drawing 5 shows the picture signal 
and selection time amount which are updated by 
the horizontal scanning time basis (IH) according 
tx) time series. Now, let the image field located in 
the lower part of a staging area and a screen in 
the image field located in an up field and the 
middle-of-the-screen section in the image field 
located in the upper part of the screen displayed 
as the image of the 1st fi*ame in the period of time 
of day tO tl is shown in drawing 4 be a lower field. 
[0038] First, as shown in drawing 5 (a), in the first 
image (namely, image of the 1st frame in the 
period of time of day tO-tl), sequential selection of 
every one scanning fine is made in the up field of a 
screen at the order of the 1st, 2nd, 3rd, 4th, and 
5th scanning line. And the pixel of the 1st ■ the 4th 
scanning line is the same polarity as the time of a 
scan (namely, image of the fraine in front of [ of 
the 1st frame ] one) last time, for example, 
straight polarity is written in, and the straight 
polarity as the pixel of the 1st - the 4th scanning 
line with the same pixel of the 5th scanning line 
which was negative is written in last time at the 
time of a scan (at namely, the time of fi*ame 
scanning before one). 

[0039] In the staging area of the 
middle-of-the-screen section, the one scanning line 
is chosen at a time one by one in the 6th, 7th, 8th, 
9th, 10th, and 11th order, and the polarity is 
reversed for every scanning line. Namely, the 
polarity of the pixel of the 6th scanning line is 
reversed fi-om the straight polarity at the time of a 
scan to negative-polairity last time- The -pd^ of 
the pixel of the 7th scanning line hereafter the 
polarity of the pixel of the 8th scanniiig line from 
negative polarity to straight polarity from straight 
polarity to negative polarity To straight polarity, 
the polarity of the pixel of the 9th scanning line 
the polarity of the pixel of the 11th scanning Hne 
for the polarity of the pbcel of the 10th scanning 
line from negative polarity to the negative polarity 
from straight polarity from negative polarity to 
straight polarity With the time of a scan, the 
polarity which the polarity reversed and was 
reversed also to the polarity of the scanning line in 
front of one is written in one by one last time for 
every scanning line, namely, the 6- the field which 
consists of the six scanning lines with which the 
11th continues is equivalent to the 
polarity-reversals field of the above-mentioned 
pixel electrode in the image of the 1st frame. 
[0040] In the lower field of a screen, the one 
scanning line is chosen at a time one by one in the 
12th, 13th, 14th, 15th, and 16th order, and the 
same straight polarity as the time of a scan is 



written in last time, thus, by the image of the 1st 
frame in the period of time of day tO tl As for all 
the polarities of the pbcel of the 1st in the up field 
of a screen - the 5th scanning line, the same 
straight polarity is written in. As for the polarity 
of the pixel of the 6th in a staging area - the 11th 
scanning line (namely, scanning line of the 
polarity-reversals field of a pixel electrode), with 
the pixel polarity of the scanning line in front of 
the time of a scan, and one, the reversed polarity 
is written in last time. As for all the polarities of 
the pixel of the 12th in a lower field • the 16th 
scanning line, the same straight polarity as the 
scanniag line of an up field is written in. 
[0041] As shown in drawing 5 (b), by the following 
image (namely, image of the 2nd frame in the 
period of time of day tl-t2), the one scanning line 
is chosen at a time in the up field of a screen in the 
1st, 2nd, 3rd, 4th, 5th, and 6th order. The same 
straight polarity as the time of a scan is written in 
last time, and, as for the pixel of the 1st - the 5th 
scanning Line, the straight polarity as the 1st - the 
5th scanning line with the same pixel of the 6th 
scanniug line is written in. That is, in the screen 
up field of the image of the 2nd frame, the field 
where the same straight polarity as the time of a 
scan is written in last time spreads from a before 
image (image of the 1st frame in front of one) to 
the 6th scanning Hne under one. 
[0042] The scanning hne ia the staging area of a 
screen in the 7th, 8th, 9th, 10th, 11th, and 12th 
order One is chosen at a time one by one, and the 
polarity which reversed the pixel polarity of the 
scanning line in front of the time of a scan and one 
is written in last time like the case of the 1st 
frame- The field^(namely, polarity-rever-sals field of 
a pixel electrode) the polarity of a pixel. electrode 
carries out [ a field ] sequential reversal for every 
scanning Une moves to the 7th - the 12th scanning 
line from the 6th - the 11th scanning line. That is, 
in the image of the 2nd frame, only scanning-line 
1 duty is moving down the screen in the 
polarity-reversals field of a pixel electrode from 
the polarity reversals field of the pixel electrode at 
the time of a before image (frame image in front of 
one). In the lower field of a screen, the one 
scanning line is chosen at a time one by one in the 
13th, 14th, 15th, and 16th order, and the same 
straight polarity as the time of a scan is written in 
last time. That is, the one scanning hne of the field 
where the same straight polarity as the time of a 
scan is written in last time in the lower field of the 
screen of the image of the 2nd frame becomes less 
than a before image (frame image in front of one), 
and it is narrow. 

[0043] Next, as shown in drawing 5 (c), in the up 
field of the image of the 3rd frame in the period of 
time of day t2 t3, the one scanning line is chosen 
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at a time in the 1st, 2nd, 3rd, 4th, 5th, 6th, and 
7th order, the same straight polarity as the time of 
a scan writes in the pixel of the 1st * the 6th 
scanning line last time - having - the pixel of the 
7th scanning line - the 1- the same straight 
polarity as the 6th is written in. That is, the up 
field of the image of the 3rd frame spreads from a 
before image (namely, image of the 2nd frame) to 
the scanning line under one (the 7th scanning 
line). 

[0044] In a staging area, the one scanning line is 
chosen at a time one by one in the 8th, 9th, 10th, 
11th, 12th, and 13th order, last time, with the 
pixel polarity of the scanning line in front of the 
time of a scan, and one, the reversed polarity is 
written in and the field (namely, polarity-reversals 
field of a pixel electrode) the polarity of a pixel 
electrode carries out [ a field ] sequential reversal 
for every scanning line moves. That is, it is moving 
to the scanning line under one (the 8th scanning 
line) in the polarity-reversals field of the pixel 
electrode of the image of the 3rd frame from the 
polarity-reversals field of the pixel electrode at the 
time of a before image (image of the 2nd frame in 
front of one). In the lower field of a screen, the one 
sciEaining line is chosen at a time one by one in the 
14th, 15th, and 16th order, and the same polarity 
as the time of a scan is written in last time. That 
is, the one scanning hne of the lower field of the 
image of the 3rd frame becomes less than a before 
image (image of the 2nd frame in front of one), and 
it is narrow. 

[0045] thus, the liquid crystal display by the 
gestalt 1 or its actuation approach of this 
operation - setting - an image an one frame ** 
-^ whenever it-*^**!*'-'^^:^ - 
moves at a time to a screen lower part, the 
polarity reversals field of the pixel electrode which 
consisted of the six scanning lines, for example 
goes and the 16th Motome scanning line is exceed, 
as showed in drawing 5 (d); the polarity reversals 
field of a pixel electrode will divide and exist in the 
up field and the lower field of a screen. By doing in 
this way, since it charges with the same polar 
direct current voltage, a flicker does not generate 
the pixel of the scanning line in image fields other 
than the polarity-reversals field of a pixel 
electrode. Moreover, since it is lost to the pixel 
electrode of the one scanning hne by always 
moving the polarity-reversals field of the pixel 
electrode which consisted of two or more scanning 
lines that the same forward or negative polar 
electrical potential difference is impressed for a 
long time, hquid crystal degradation can be 
prevented in the whole screen. 
[0046] By the way, if the brightness corresponding 
to Lp and a negative electrical potential difference 
for the brightness corresponding to a forward 



electrical potential difference is set to Lm when 
charging a pixel with direct current voltage, the 
image side of the up field of a screen and a lower 
field will serve as Lp or Lm. Generally, since the 
resolution of human being's eyes is larger than the 
scanning hne, the brightness of the image side of 
the polarity-reversals field of a pixel electrode is 
set to (Lp+Lm)/2. Therefore, in the liquid crystal 
display by the gestalt 1 of this operation, a 
brightness difference becomes I (Lp Lm) / 2| of 
the one half of the conventional example. 
[0047] That is, according to the gestalt 1 of this 
operation, a flicker does not occur on a screen but 
the outstanding effectiveness that the brightness 
difference by the scanning line which can prevent 
the whole liquid crystal degradation upwards and 
performed polarity reversals further is also 
mitigable is done so. In addition, although the 
gestalt 1 of this operation showed the case where 
only one field prepared a pixel electrode 
polarity-reversals field on the di^lay screen, even 
if it prepares more than one, there is same 
effectiveness. Moreover, although the gestalt 1 of 
this operation showed the case where the polarity 
of the pixel electrode of the scanning Une of fields 
other than a pixel electrode polarity-reversals 
field was straight polarity, there is efiFectiveness 
same also as negative polarity. 
[0048] Gestalt 2. drawing 6 of operation is 
drawing for explaining the condition of the 
polarity reversals of the sequence (actuation 
sequence) which chooses the scanning line, and a 
pixel electrode in the liquid crystal display in a 
gestalt 2 or its actuation approach of operation. In 
addition, suppose that drawing 4 used by 
explanation of the gestalt^! of operation's -referred 
to as drawing for explaining signs that the 
scanning line is chbseii on the screieh of the hquid 
crystal display in the gestalt 2 of operation. When 
the polarity-reversals field of a pixel electrode is in 
the staging area of a screen, the gestalt of this 
operation is characterized by to carry out 
actuation control of the liquid crystal panel so that 
it may become reversed polarity mutually about 
the polarity of the up field of a screen, and a lower 
field, and is further characterized in the gestalt 1 
of operation mentioned above by to carry out 
actuation control of the liquid crystal panel so that 
a screen may be reversed for the polarity of the up 
field of a screen, and a lower field to 
predetermined timing. 

[0049] Hereafter, invention by the gestalt of this 
operation is explained based on drawing 4 and 
drawing 6 . In drawing 4 and drawing 6 , one to 16 
number given to drawing is a scanning-line 
number. Now, let the image field located in the 
lower part of a staging area and a screen in the 
image field located in an up field and the 
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middle -of the- screen section in the image field 
located in the upper part of a screen as the image 
of the 1st frame in the period of time of day tO*tl is 
shown in drawing 4 be an up field. First, as shown 
in drawing 6 (a), by the first image (namely, image 
of the 1st frame in the period of time of day tO-tl), 
as for the up field of a screen, sequential selection 
of every one scanning Hne is made at the order of 
the 1st, 2nd, 3rd, 4th, and 5th scanning Une. 
[0050] And as for the pixel of the 1st - the 4th 
scanning line, the last time same straight polarity 
as the time of a scan (namely, image of the firame 
in firont of one of the image of the 1st frame) is 
written in, and the straight polarity as the 1st ■ 
the 4th scanning line with the same pixel of the 
5th scanning line which was negative polarity at 
the time of a scan is written in last time. Namely, 
as for all the pixels of the 1st • the 5th scanning 
line of the image of the 1st frame, the same 
straight polarity is written in. 
[0051] The scanning line in the staging area of the 
middle-of-the screen section in the 6th, 7th, 8th, 
9th, 10th, and 11th order One is chosen at a time 
one by one. The pixel electrode of the 6th scanning 
line from straight polarity to the 
negative-electrode forward The pixel electrode of 
the 7th scanning line the pixel electrode of the 8th 
scanning hne from negative polarity to the 
positive -electrode forward firom stiraight polarity 
to the negative -electrode forward The pixel 
electrode of the 9th scanning line the pixel 
electrode of the 11th scanning line firom negative 
polarity for the pixel electrode of the 10th 
scanning line to the positive-electrode forward the 
negative-electrode forward firom straight polarity 
■- • from negative ^ polarity to ' the^ positive^eleetarode- - 
forward With the time of a scan, the. polarity 
which the polarity reversed and was reversed also 
to the polarity of the scanning Hne in front of one 
is written in one by one last time for every 
scanning Une. 

[0052] namely, the 6- the image field which 
consists of the six scanning lines with which the 
11th continues is equivalent to the 
polarity-reversals field of the pixel electrode 
explained with the gestalt 1 of operation. In the 
lower field of a screen, the one scanning line is 
chosen at a time one by one in the 12th, 13th, 14th, 
15th, and 16th order, the polarity of the pixel 
electrode of the 1st ■ the 5th scanning Une of an up 
field is negative electrode forward [ of reverse ], 
and the same negative polarity as the time of a 
scan is written in last time, 

[0053] Next, as shown in drawing 6 (b), by the 
foUowing image (namely, image of the 2nd frame 
of time of day tl-t2), the one scanning line is 
chosen at a time in the up field of a screen in the 
1st, 2nd, 3rd, 4th, 5th, and 6th order, the same 
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straight polarity as the time of a scan writes in the 
pixel of the 1st - the 5th scanning Une last time - 
having -- the pixel of the 6th scanning line -- the 1- 
the same straight polarity as the 5th is written in. 
That is, the up field of a screen spreads from a 
before image to the scanning Une imder one (the 
6th scanning Une). 

[0054] The scanning line in the staging area of the 
middle-of-the-screen section in the 7th, 8th, 9th, 
10th, 11th, and 12th order The field as for which 
one is chosen one by one at a time, the polarity is 
reversed for every scanning line, and the polarity 
of a pixel electrode carries out sequential reversal 
to the polarity of the scanning Une in front of the 
time of a scan, and one last time for every 
scanning line (Namely, the polarity-reversals field 
of a pixel electrode) moves to the field of the 7th - 
the 12th scanning line fi-om the field of the 6th - 
the 11th scanning line. That is, also in the gestalt 
of this operation, it is moving in the 
polarity-reversals field of the pixel electrode of the 
image of the 2nd firame to the field under the one 
scanning Une (the 7th - the 12th scanning Une) 
from the polarity-reversals field (the 6th - the 11th 
scanning line) of the pixel electrode at the time of 
a before image (image of the 1st frame). 
[0055] In the lower field of a screen, the one 
sca nnin g line is chosen at a time one by one in the 
13th, 14th, 15th, and 16th order, the polarity 
(namely, straight polarity) of the pixel electrode of 
the scanning line of the up field of a screen is the 
polarity of reverse, and the same negative polarity 
as the time of a scan is written in last time. That 
is, the one scanning line of the field where the 
same negative polarity as the time of a scan is 
written in last time in the- lower field :of> the screen 
of the image of the 2nd frame becomes less than a 
before iinage (frame image in front of one), and it 
is narrow. 

[0056] Henceforth, as it moves to the up field of a 
screen from a part of polarity-reversals field of the 
pixel electrode after the polarity-reversals field of 
a pixel electrode moving toward the direction of a 
bottom of screen the 1 every scanning line 
whenever the image of one frame is updated, and 
running to the 16th lowermost scanning line, it 
moves further toward the screen upper part to the 
lower part and it is shown in a number of frames 
or the back at drawing 6 (c), the polarity-reversals 
field of a pixel electrode is moved to tiie staging 
area of a screen. At this time, the polarity of the 
up field of a screen and a lower field is reversed. 
That is, that it was negative polarity is malting 
the negative-electrode forward reverse [ polarity / 
of the pixel electrode of the scanning Une of the up 
field of a screen / polarity / straight polarity and / 
of the pixel electrode of the scanning line of a 
lower field ] a polarity to straight polarity in a 
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lower field in an up field in drawing B R> 6 (c) at 
the time of drawing 6 (a) or drawing 6 (b), 
[0057] That is, with the gestalt of this operation, 
since several K of the scanning line which 
constitutes the image of one firame is 16, whenever 
a screen is updated 16 times, the polarity of the 
pixel electrode of the scanning line of an up field 
and a lower field will be reversed. In addition, 
there may not be timiag by which the polarity of 
the pixel electrode of the scanning line of an up 
field and a lower field is reversed then, whenever 
a screen is updated 16 times, and it may be the 
predetermined timiag for every Kxm (m is forward 
integer) times, such as 32 times and 48 etc. times. 
[0058] After reversing the polarity of the up field 
of a screen, and a lower field, as shown in drawing 
6 (c), in the up field of a screen, the one scanning 
line is chosen at a time in the 1st, 2nd, 3rd, 4th, 
and 5th order, the last time same negative polarity 
as the time of a scan writes in the pixel of the 1st - 
the 4th scanning line having — the pixel of the 
5th scanning line " the 1- the same negative 
polarity as the 4th is written in. That is, the up 
field of a screen spreads from a before image to the 
scanning line imder one (the 5th scanning Une). 
[0059] In a staging area, the one scanning line is 
chosen at a time one by one in the 6th, 7th, 8th, 
9th, 10th, and 11th order, the polarity is reversed 
for every scanning Une, and the polarity-reversals 
field of a pixel electrode moves. The one scanning 
line is chosen at a time one by one in the 12th, 
13th, 14th, 15th, and 16th order, and a lower field 
has it, and the same straight polarity as the time 
of a scan is written in last time. [ contrary to the 
polarity of an up field ] In addition, drawing 6 (d) 
and-: iir2^ngig4?^>r 6 '(e)' ehow condition 4n case 
the pixel- electrode polarity-reversals .field is 
divided into the up field and lower field of a screen, 
and drawing 6 (d) is an example thing about the 
condition in the middle of shifting to drawing 6 (c) 
firom drawing 6 (b). 

[0060] As explained above, by the liquid crystal 
display by the gestalt 2 or its actuation approach 
of this operation The image field which consists of 
two or more scanning lines (M) which continue in 
the image of one frame which consists of the k 
scanning lines is made into the polarity-reversals 
field of a pixel electrode. While carrying out 
sequential reversal of the electrode polarity of 
each scanning line for every scanning line to the 
electrode polarity of the scanning line in fi*ont of 
the time of a scan, and one in the 
polarity-reversals field of this pixel electrode last 
time While moving the 1 scanning line of 
polarity-reversals fields of the pixel electrode at a 
time for every frame scanning, when the 
polarity-reversals field of a pixel electrode is in the 
staging area of a screen, it is further characterized 



by driving a hquid crystal panel so that it may 
become reversed polarity mutually about the 
polarity of the up field of a screen, and a lower 
field. Furthermore, it is characterized by driving a 
liquid crystal panel so that a screen may reverse 
the polarity of the up field of a screen, and a lower 
field to the predetermined timing of ** by which 
renewal of a Kxm (K is the number of scanning 
lines of screen, and m is forward integer) time is 
carried out. 

[0061] Thus, hquid crystal display ******** by the 
gestalt 2 of this operation is set to the actuation 
approach, the case of the gestalt 1 of operation - 
the same an image - an one-frame **, if the 1 
scanning line moves at a time to a screen lower 
part, the polarity-reversals field of the pixel 
electrode which consisted of the six scanning Lines, 
for example goes and the 16th Motome's scanning 
line is exceeded whenever it ****** The 
polarity-reversals field of a pixel electrode wiU 
divide and exist in the up field and lower field of a 
screen. By doing in this way, since it charges with 
the same polar direct current voltage, a flicker 
does not generate the pixel of the scaiming line in 
image fields other than a pixel electrode 
plolarity-reversals field. Moreover, since it is lost 
that the same forward or negative polar electrical 
potential difference is impressed to the pixel 
electrode of the one scanning line for a long time 
by always moving the polarity-reversals field of 
the pixel electrode which consisted of two or more 
scanning hnes, liquid crystal degradation can be 
prevented in the whole screen. 
[0062] Moreover, if the brightness corresponding 
to Lp and a negative electrical potential difference 
for 'the brightness corresponding to ^-a - forward 
electrical potential difBerence is set to Lm when 
charging a pixel with direct current voltage, the 
image side of the up field of a screen and a lower 
field will serve as Lp or Lm. Grenerally, since the 
resolution of human being's eyes is larger than the 
scanning line, the brightness of the image side of 
the polarity-reversals field of a pixel electrode is 
set to (Lp+Lm)/2. Therefore, hke the case of the 
gestalt 1 of operation, also in the gestalt of this 
operation, a brightness difference becomes I 
(Lp-Lm) / 2 1 of the one half of the conventional 
example, and is mitigated. 

[0063] Furthermore, since the positive/negative of 
an electrical potential difference which joins the 
whole pixel side of liquid crystal by making 
mutually into reversed polarity the polarity of the 
direct current voltage impressed to a pixel in the 
up field and lower field of a screen, and reversing 
a polarity by turns to predetermined timing can be 
balanced, it is effective in degradation of hquid 
crystal becoming less than the case of the gestalt 1 
of operation further. In addition, although the 



•11- 



JP2001-209027A 



gestalt of this operation also showed the case 
where only one field prepared a pixel electrode 
polarity-reversals field on the display screen, even 
if it prepares more than one, it cannot be 
overemphasized that there is same effectiveness. 
[0064] Gestalt 3. drawing 7 of operation is 
drawing for explaining the condition of the 
actuation sequence of the scanning line, and the 
polarity reversals of a pixel electrode in the liquid 
crystal display in a gestalt 3 or its actuation 
approach of operation. In addition, suppose that 
drawing 4 used by explanation of tiie gestalt 1 of 
operation is referred to as drawing for explaining 
signs that the scanning line is chosen on the 
screen of the hquid crystal display in the gestalt 3 
of operation. With the gestalt of this operation, it 
is characterized by reversing the electrode polarity 
of the scanning line to the predetermined 
scanning line spacing more than a scan period 
(every [ for example, ] 2 scan periods) in the 
polarity-reversals field of the gestalt 1 of operation, 
or the pixel electrode of 2: 

[0065] For example, as shown in drawing 7 , the 
pixel polarity of the scanning line corresponding to 
the viewing area of the upper part and a lower 
field is made into the same straight polarity as the 
time of a scan last time, the pixel polarity of the 
scanning line is changed at spacing for every 2 
scan periods every other in a staging area (namely, 
polarity-reversals field of a pixel electrode), and 
the case where it moves the 1 scanning line of 
polarity-reversals fields of a pixel electrode at a 
time for every frame scanning is explained. First, 
by the first image (namely, image of the 1st frame 
in the period of time of day tO-tl), as shown hi 
--^ draamg_JZ (a)7^as-sfor^'l3ie^p ^ fi;eldf^K3f ^ 

sequential selection of every one scanning line, is . 
made at the order of the 1st, 2nd, 3rd; 4th, and 5th 
scanning hne. the pixel of the 1st - the 4th 
sca nnin g line is last time the same as that of the 
time of a scan, for example, straight polarity 
writes it in ■- having last time the time of a 
scan " negative polarity - the pixel of the 5th 
scanning line of ****** - the 1- the same straight 
polarity as the 4th is written in. 
[0066] In the polarity -reversals field of the pixel 
electrode in the staging area of a screen, in the 6th, 
7th, 8th, 9th, 10th, and 11th order, although the 
one scanning line is chosen at a time one by one As 
shown in drawing 7 (a), as for the pixel electrode 
of the 6th, 8th, and 10th scanning line, the same 
**** as the time of a scan is written in last time. 
As for the pixel electrode of the 7th, 9th, and 11th 
scanning line, with the time of a scan, **** of 
reversed polarity was written in last time, and the 
polarity has reversed the pixel electrode of the 6th, 
8th, and 10th scanning Line to the pixel electrode 
of the scanning line in firont of one. That is, the 



pixel polarity is reversed for every 2 scan periods 
to the scanning line of an every other. In the lower 
field of a screen, the one scanning hne is chosen at 
a time one by one in the 12th, 13th, 14th, 15th, 
and 16th order, and the same straight polarity as 
the time of a scan is written in last time. 
[0067] As shown in drawing 7 (b), by the following 
image (namely, image of the 2nd fi-ame in the 
period of time of day tl t2), the one scanning line 
is chosen at a time in the up field of a screen in the 
1st, 2nd, 3rd, 4th, 5th, and 6th order, the same 
straight polarity as the time of a scan writes in the 
pixel of the 1st - the 5th scanning hne last time - 
having - the pixel of the 6th scanning line -- the 1- 
the same straight polarity as the 5th is written in. 
That is, the up field of a screen spreads from a 
before image to the scanning line xmder one (the 
6th scanning line). 

[0068] The scanning line in the staging area of a 
screen in the 7th, 8th, 9th, 10th, 11th, and 12th 
order One is chosen at a time one by one, and, as 
for the pixel electrode of the 7th, 9th, and 11th 
sca nning line, the same **** as the time of a scan 
is written in last time hke the case of the image of 
the 1st frame. With the time of a scan, **** of 
reversed polarity was written in last time, and the 
polarity has reversed [ the pixel electrode of the 
7th, 9th, and 11th scanning line ] the pixel 
electrode of the 8th, 10th, and 12th scanning line 
to the pixel electrode of the scanning line in front 
of one. Moreover, also in the gestalt of this 
operation, it is moving in the polarity-reversals 
field of the pixel electrode of the image of the 2nd 
frame to the field (the 7th • the 12th scanning line) 
of the scanning line imder one from the 
polarity-reversals - field-- (the : 6th- - ^ - the - 41th 
scaiming line) of the pixel electrode at the time of 
the image of the 1st frame. 

[0069] The one scanning line is chosen at a time 
one by one in the 13th, 14th, 15th, and 16th order, 
and, as for the lower field of a screen, the same 
polarity as the time of a scan is written in last 
time. As the following image (namely, image of the 
2nd frame in the period of time of day t2-t3) shows 
to drawing 7 (c), in the field of the screen upper 
part, the one scanning hne is chosen at a time in 
the 1st, 2nd, 3rd, 4th, 5th, 6th, and 7th order, the 
same straight polarity as the time of a scan writes 
in the pixel of the 1st - the 6th scanning line last 
time having - the pixel of the 7th scanning line 
-- the 1- the same straight polarity as the 6th is 
written in. That is, as for the up field of a screen, 
the scanning line spreads from a before image to 
the scanning line under one (the 7th scaiming 
line). 

[0070] The scanning line in a staging area in the 
8th, 9th, 10th, 11th, 12th, and 13th order One is 
chosen at a time one by one, and, as for the pixel 
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electrode of the 8th, 10th, and 12th scanning Une, 
the same **** as the time of a scan is written in 
last time like the case of the image of the 2nd 
frame. The 9th, the 11th, the 13th With the time of 
a scan, **** of reversed polarity was written in 
last time, and the polarity has reversed [ the pixel 
electrode of the 7th 9th, and 13th scanning line ] 
the pixel electrode of the scanning hne to the pixel 
electrode of the scanning line in front of one. 
[0071] Moreover, it is moving in the 
polarity-reversals field of the pixel electrode of the 
image of the 3rd frame to the field (the 8th - the 
13th scanning line) of the scanning line imder one 
from the polarity-reversals field (the 7th - the 12th 
scanning line) of the pixel electrode at the time of 
the image of the 2nd frame. In the lower field of a 
screen, the one scanning line is chosen at a time 
one by one in the 14th, 15th, and 16th order, and 
the same polarity as the time of a scan is written 
in last time, 

[0072] Thus, it sets to the liquid crystal display by 
the gestalt 3 of this operation. It consists of the six 
scanning lines, for example, an image - an 
one-frame **, whenever it ****** If the polarity 
reversals of the every other three scanning lines 
are carried out every two scans, and the 
polarity-reversals field of the pixel electrode by 
which polarity reversals are carried out for every 
scan moves the 1 scanning line of electrode 
polarities of the three scanning lines which 
remain at a time to a screen lower part, it goes 
among those and the 16th Motome's scanning line 
is exceeded As shown in drawing 7 (d), the 
polarity-reversals field of a pixel electrode wiU 
divide and exist in the up field and lower field of a 
■ screen;-' .-.-ri ■ ^^vr^.i .^-r^,...^- 4-.:....:..*:.^-, 

[0073] By doing in this way, like the gestalt 1 of 
operation, or the case of 2, since it charges with 
the same polar direct cxirrent voltage, a flicker 
does not generate the pixel of the scanning line in 
image fields other than the polarity-reversals field 
of a pixel electrode. Moreover, since it is lost to the 
pixel electrode of the one scanning line by always 
moving the polarity-reversals field of the pixel 
electrode which consisted of two or more scanning 
lines that the same forward or negative polar 
electrical potential difference is impressed for a 
long time, liquid crystal degradation can be 
prevented in the whole screen. Furthermore, since 
the frequency of the polarity reversals of the pixel 
electrode in the polarity-reversals field of a pixel 
electrode becomes low, it is effective in the ability 
to reduce the power consumption of the circuit 
(namely, screen actuation control section 3) which 
drives the liquid crystal panel 2 with a capacitive 
load rather tJian the case where it is the gestalt 1 
of operation, or 2. 

[0074] In addition, also with the gestalt of this 



operation, although 1 field ****** case was shown 
on the display screen, even if it prepares two or 
more polarity-reversals fields of a pixel electrode, 
there is same effectiveness. Moreover, although 
the case where the polarity of the pixel of the 
scanning lines other than the polarity -reversals 
field of a pixel electrode was straight polarity was 
explained, it is good also as a polarity in which 
may be negative polarity or the up field of a screen 
differs mutually from a lower field. 
[0075] Gestalt 4. drawing 8 of operation is 
drawing for explaining the condition of the 
polarity reversals of the sequence (actuation 
sequence) which chooses the scanning line, and a 
pixel electrode in the liquid crystal display in the 
gestalt 4 of operation. In addition, suppose that 
drawing 4 used by explanation of the gestalt 1 of 
operation is referred to as drawing for explaining 
signs that the scanning line is chosen on the 
screen of the hquid crystal display in the gestalt 3 
of operation. Although the electrode polarity was 
reversed to the scanning line of an every other 
spacing more than a scan period (every [ for 
example, ] 2 scan periods) in the polarity-reversals 
field of the pixel electrode in the gestalt 3 of the 
above-mentioned operation By carrying out the 
polarity reversals only of the scanning line of eye 
predetermined watch of the polarity-reversals 
field of a pixel electrode spacing more t^an a scan 
period (for example, 2 scan periods), and carrjdng 
out polarity reversals for every scan in invention 
by the gestalt of this operation, to the scanning 
line which remains It is characterized by 
shortening the mean wave period of the polarity 
reversals in a polarity-reversals field compared 
with tte case of the gestalt 3 of operation, i - 
[0076] Hereafter, invention by the gestalt of this 
operation is explained based on drawing 4 and 
drawing 8 . First, as the first image (namely, 
image of the 1st frame in time of day tO - time of 
day tl) is shown in drawing 8 (a), as for. the up 
field of a screen, sequential selection of every one 
scanning line is made at the order of the 1st, 2nd, 
3rd, 4th, and 5th scanning line. The pixel of the 
1st ■ the 4th scanning line is last time the same as 
that of the time of a scan, for example, straight 
polarity is written in, last time, it is reversed that 
it was negative polarity at the time of a scan, and, 
as for the pixel of the 5th scanning line, the same 
straight polarity as the 1st - the 4th scanning line 
is written in. 

[0077] In the polarity-reversals field of the pixel 
electrode in the staging area of a screen, the 6th, 
7th, 9th, 10th, and 11th one scanning line is 
chosen at a time one by one, and, as for the pixel of 
each scanning line, the same polarity as the time 
of a scan is written only for the pixel on the 8th 
scanning line whose polarity of pair PeriUa 
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frutescens (L.) Britton var. crispa (Thunb.) Decne. 
is the scanning line which it is reversed and is the 
3rd of the polarity-reversals field of a pixel 
electrode in the pixel polarity at the time of a scan 
last time. In the lower field of a screen, the one 
scanning line is chosen at a time one by one in the 
12th, 13th, 14th, 15th, and 16th order, and the 
same straight polarity as the time of a scan is 
written in last time. 

[0078] As the following image of the 2nd frame 
shows to drawing 8 (b), in the up field of a screen, 
the one scanning line is chosen at a time in the 1st, 
2nd, 3rd, 4th, 5th, and 6th order, the same 
straight polarity as the time of a scan writes in the 
pixel of the 1st - the 5th scanning line last time 
having - the pixel of the 6th scanning line - the 1- 
the same straight polarity as the 5th is written in. 
That is, as for the up field of a screen, the 
scanning line spreads from a before image to the 
scanning line imder one (the 6th scanning line). 
[0079] In the polarity -reversals field of the pixel 
electrode in the staging area of a screen, one pixel 
on the 7th, the 8th, the 10th, the 11th, and the 
12th scanning line is chosen at a time for the 
scanning line one by one, the polarity of pair 
Perilla frutescens (L.) Britton var. crispa (Thimb.) 
Decne. is reversed last time by the pixel polarity 
at the time of a scan, and the same polarity as the 
time of a scan is written in only for the pixel on the 
9th scanning line which is the 3rd scanning line in 
the polarity-reversals field of a pixel electrode last 
time. And also in the gestalt of this operation, it is 
moving in the polarity-reversals field of the pixel 
electrode of the image of the 2nd frame to the field 
(the 7th • the 12th scanning line) of the scarming 
Hne imder ^ne froiii the polarity ^reversals field 
(the 6th • the 11th scanning line) of the pixel 
electrode at tJie time of the image of the 1st frame. 
[0080] In the lower field of a screen, the one 
scanning line is chosen at a time one by one in the 
13th, 14th, 15th, and 16th order, and the same 
straight polarity as the time of a scan is written in 
last time. As the following image of the 3rd frame 
shows to drawing 8 (c), in the field of the screen 
upper part, the one scanning line is chosen at a 
time in the 1st, 2nd, 4th, 5th, 6th, and 7th order, 
the same straight polarity as the time of a scan 
writes in the pixel of the 1st ■ the 6th scanning 
line last time having - the pixel of the 7th 
scanning line the 1- the same straight polarity 
as the 6th is written in. That is, as for the up field 
of a screen, the scanning line spreads from a 
before image to the scanmng line under one (the 
7th scanning line). 

[0081] In the polarity-reversals field of the pixel 
electrode in a staging area, one pixel on the 8th, 
the 9th, the 11th, the 12th, and the 13th scanning 
line is chosen at a time for the scanning line one 



by one, the polarity is reversed to a scan last time, 
and the same polarity as a scan is written in only 
for the pixel on the 10th scanning line which is the 
3rd scanning line in the polarity-reversals field of 
a pixel electrode last time. And it is moviag in the 
polarity-reversals field of the pixel electrode of the 
image of the 3rd frame to the field (the 8th - the 
13th scanning line) of the scanning line under one 
from the polarity-reversals field (the 7th - the 12th 
scanning line) of the pixel electrode at the time of 
the image of the 2nd frame. In the lower field of a 
screen, the one scanning line is chosen at a time 
one by one in the 14th, 15th, and 16th order, and 
the same straight polarity as the time of a scan is 
written in last time. 

[0082] Although there is a possibihty that a flicker 
may occur on a screen, in invention of the gestalt 3 
of operation since the period which a pixel polarity 
reverses in the polarity-reversals field of a pixel 
electrode becomes large compared with the gestalt 
1 of operation, or 2 In invention by the gestalt of 
this operation, by constituting many niunber of 
the scanning lines with which a pixel polarity is 
reversed for every scan in the reversal field of a 
pixel electrode from number of the scanning lines 
with which a pixel polarity is reversed spacing 
more than a scan period (every [ for example, ] 2 
scan periods) The mean wave period of the 
polarity reversals in the reversal field of a pixel 
electrode can be shortened compared with the case 
of the gestalt 3 of operation. Therefore, there is 
characteristic effectiveness that generating of a 
flicker can also be prevented, aiming at reduction 
of the power consiunption of the actuation circuit 
by making a pixel reversal frequency low. 
[0083] * In addition^ also -with ^ the gestalt- of this 
operation,- although. 1 field ******. case was shown 
oii the displaiy screen, even if it prepares two or 
more polarity-reversals fields of a pixel electrode, 
there is same effectiveness. Moreover, although 
the case where the polarity of the pixel of the 
scanning lines other than the polarity-reversals 
field of a pixel electrode was straight polarity 
forward was explained, it is good also as a polarity 
in which may be negative polarity or the up field 
of a screen differs mutually from a lower field. 
[0084] Gestalt 5. drawing 9 of operation is 
drawing for explaining signs that the scanning 
Line is chosen on the screen of the liquid crystal 
display in the gestalt 5 of operation, and is setting 
to 26 several K of the scanning liae which 
constitutes the image of one frame in order to give 
explanation of operation easy also in the gestalt of 
this operation. Drawing 10 is drawing for 
explaining the condition of the polarity reversals 
of the sequence (actuation sequence) which 
chooses the scanning line, and a pixel electrode in 
the liquid crystal display in the gestalt 5 of 
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operation. The scanning line which invention by 
the gestalt of this operation makes [ scanning 
line ] reverse mutually the polarity of the up field 
of a screen, and a lower field, and reverses a 
polarity for the pixel polarity of the scanning line 
in the polarity-reversals field of a pixel electrode 
for every scan further. The polar ratio (namely, 
ratio of the number of pixels of a forward electrical 
potential difference, and the number of pixels of a 
negative electrical potential difference) of the pixel 
which constitutes a polarity firom the scanning 
line changed spacing more than a scan period, and 
is occupied in the field between an up field and a 
lower field It is characterized by making it 
correspond to the polarity of an up field and a 
lower field, and making it increase or decrease. 
[0085] Hereafter, an example is explained using 
drawing 9 and drawing 10 . In the gestalt of this 
operation, when the polarity-reversals field of a 
pixel electrode is located in the pars intermedia of 
a screen, the polarity of the pixel of the scanning 
line of the upper part of a screen and a lower field 
is mutually made into reverse, and it is made the 
same last time at the time of a scan, moreover, in 
the polarity-reversals field of the pixel electrode in 
the staging area of a screen It constitutes firom a 
pixel to which the polarity of the pixel of the 
scanning line is changed for every scan, and a 
pixel to which a polarity is changed spacing more 
than a scan period. Between an up field and a 
lower field, the polar ratio (namely, ratio of the 
number of pixels of a forward electrical potential 
difference and the number of pixels of a negative 
electrical potential difference) of the pixel 
occupied in the polarity-reversals field of a pixel 
^ " electrode is mMe to^ correspond to^ A 

an up field and a lower field, and is increased or 
decreased. And it is characterized by moving the 
one scanning line at a time the polarity-reversals 
field of such a pixel electrode down the screen for 
every frame scanning. 

[0086] First, as the first image (namely, image of 
the 1st frame in time of day tO - time of day tl) is 
shown in drawing 10 (a), in the up field of the 
screen shown in drawing 12 , sequential selection 
of every one scanning line is made at the order of 
the 1st, 2nd, 3rd, 4th, and 5th scanning Une. the 
pixel of the 1st - the 4th scanning line is last time 
the same as that of the time of a scan, for example, 
straight polarity writes it in - having - the pixel 
of the 5th scanning line -- the 1* the same straight 
polarity as the 4th is written in. 
[0087] In the polarity-reversals field of a pixel 
polarity in the staging area of a screen The 
scanning line the pixel on the 6th, the 9th, the 
10th, the 12th, the 13th, the 14th, the 16th, the 
17th, the 20th, and the 21st scanning liae One is 
chosen at a time one by one, the polarity of pair 



Perilla frutescens (L.) Britton var. crispa (Thimb.) 
Decne. is reversed by scan last time, and the same 
polarity as a scan is written in for the pixel on the 
7th, the 8th, the 11th, the 15th, the 18th, and the 
19th scanning line last time. Consequently, as 
shown in drawing 10 (a), in the polarity -reversals 
field of a pixel polarity in the gestalt of this 
operation, the scanning line whose polarity of a 
pixel is straight polarity turns into the 7th, 8th, 
9th, 11th, 12th, 14th, 17th, and 21st scanning line, 
and the scanning hne whose polarity of a pixel is 
negative polarity turns into the 6th, 10th, 13th, 
15th, 16th, 18th, 19th, and 20th scanning line. 
[0088] That is, the ratio of the scanning line which 
the pixel of straight polarity occupies is enlarged, 
so that it becomes a field near the up field of the 
screen which is straight polarity in the 
polarity-reversals field of the pixel electrode in the 
gestalt of this operation, and the ratio of the 
scanning line which the pixel of negative polarity 
occupies is enlarged, so that it becomes a field 
near the lower field of the screen which is negative 
polarity. In the lower field of a screen, in the 22nd, 
23rd, 24th, 25th, and 26th order, the one scanning 
line is chosen at a time one by one, and makes it 
the polarity of an up field, and reverse, and the 
same negative polarity as the time of a scan is 
written in last time. 

[0089] As the following image of the 2nd frame 
shows to drawing 10 (b), in the field of the screen 
upper part, the one scanning line is chosen at a 
time in the 1st, 2nd, 4th, 5th, and 6th order, the 
same straight polarity as the time of a scan writes 
in the pixel of the 1st - the 5th scanning line last 
time -■ having - the pixel of the 6th scanning line 
-- the 1^ the^samB straight-polarity- as^^;^^ is 
written in. That is, as for the up field of a screen, 
the scanning line spreads from a before image to 
the scanning line under one (the 6th scaiming 
line). 

[0090] In the polarity-reversals field of a pixel 
polarity in the staging area of a screen The 
scanning line the pixel on the 7th, the 10th, the 
11th, the 13th, the 14th, the 15th, the 17th, the 
18th, the 21st, and the 22nd scanning Hne One is 
chosen at a time one by one, the polarity of pair 
Perilla frutescens (L.) Britton var. crispa (Th\mb.) 
Decne. is reversed by scan last time, and the same 
polarity as the time of a scan is written in for the 
pixel on the 8th, the 9th, the 12th, the 16th, the 
19th, and the 20th scanning line last time. 
Consequently, as shown in drawing 10 0^), in the 
polarity-reversals field of a pixel polarity in the 
gestalt of this operation, the scanning line whose 
polarity of a pixel is straight polarity tixrns into 
the 8th, 9th, 10th, 12th, 13th, 15th, 18th, and 
22nd scanning line, and the scanning line whose 
polarity of a pixel is negative polarity turns into 
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the 7th. 11th, 14th, 16th, 17th, 19th, 20th, and 
2 1 St scanning Une . 

[009l] That is, also in the gestalt of this operation, 
it is moving in the polarity-reversals field of the 
pixel electrode of the image of the 2nd fi-ame to the 
field (the 7th - the 22nd scanning Line) of the 
scanning line under one firom the 
polarity-reversals field (the 6th • the 21st 
scanning line) of the pixel electrode at the time of 
the image of the 1st fi'ame. In the lower field of a 
screen, in the 23rd, 24th, 25th, and 26th order, the 
one scanning line is chosen at a time one by one, 
and makes it the polarity of an up field, and 
reverse, and the same negative polarity as the 
time of a scan is written in last time. Henceforth, 
after the polarity-reversals field of a pixel polarity 
moves to order toward a screen lower part and the 
polarity reversals field of a pixel electrode runs 
against the 26th lowermost scarming line in a 
screen, it moves toward the lower part again firom 
the screen upper part. At this time, the polarity of 
the screen upper part and the lower part is 
reversed. That is, the up field of a screen is 
reversed from straight polarity to negative 
polarity, and a lower field is reversed to negative 
polarity or ******** ^ 

[0092] Then, as shown in drawing IQ (c), as for an 
up field, sequential selection of every one scanning 
line is made at the order of the 1st, 2nd, 3rd, 4th, 
and 5th scanning Une. the same straight polarity 
as the time of a scan writes in the pixel of the 1st ■ 
the 4th scanning line last time having the 
pixel of the 5th scanning line the 1- the same 
straight polarity as the 4th is written in. In the 
polarity reversals field of the pixel electrode in a 
-sci^en^stagitigarea-The-sc toning 1^^ on 
the 6th, the 9th, the 10th, the 12th, the 13th, the 
14th, the 16th, the 17th, the 20th, and the 21st 
scanning line One is chosen at a time one by one, 
the polarity of pair Perilla firutescens (L.) Britton 
var. crispa (Thunb.) Decne. changes to a scan last 
time, and the same polarity as a scan is written in 
for the pixel on the 7th, the 8th, the 11th, the 15th, 
the 18th, and the 19th scanning line last time. 
[0093] In a lower field, in the 22nd, 23rd, 24th, 
25th, and 26th order, the one scanning line is 
chosen at a time one by one^ and makes it the 
polarity of an up field, and reverse, and the same 
negative polarity as the time of a scan is written in 
last time. By doing in this way, in Kamasu fields 
other than the polarity reversals field of a pixel 
electrode, since a pixel is charged by direct current, 
a flicker does not occur. Moreover, in order that 
the polarity-reversals field of a pixel electrode may 
carry out sequential migration firom the upper 
part to a lower part on a screen, the impression 
time amount at the time of each polarity becomes 
equal, and it is hard coming to carry out hquid 



crystal degradation. 

[0094] The place of invention by the gestalt of this 
operation by which it is characterized most The 
scanning line which the polarity of the up field of a 
screen and a lower field is mutually made 
[ scanning hne ] into reverse, and reverses a 
polarity for the pixel polarity of the scanning line 
in the polarity-reversals field of a pixel electrode 
for every scan further, The polar ratio (namely, 
ratio of the number of pixels of a forward electrical 
potential difference, and the number of pixels of a 
negative electrical potential difference) of the pixel 
which constitutes a polarity from the scanning 
line changed spacing more than a scan period, and 
is occupied in the field between an up field and a 
lower field It is in the ability to make the 
inclination of a brightness difference loose by 
making it correspond to the polarity of an up field 
and a lower field, and making it increase or 
decrease. 

[0095] If this description is explained concretely, 
as mentioned above, for example, as shown in 
drawing 10 (b) In the polarity-reversals field (field 
of the 7th - the 22nd scanning line) of a pixel 
electrode, the scanning line with which straight 
polarity is written in a pixel It is the 8th, 9th, lOth, 
12th, 13th, 15th, 18th, and 22nd scanning line, 
and the scanning line with which negative 
polarity is written in is the 7th, 11th, 14th, 16th, 
17th, 19th, 20th, and 21st scanning line. Moreover, 
the polarity of the pixel of the 23-26th scaiming 
lines in the lower field of a screen is negative 
polarity, and the polarity of the pixel of the l-6th 
scanning lines in the up field of a screen is 
straight polarity, and it is making the rate that 
negative-polarity occupies -it to 
the bottom of- screen side which is negative 
polarity, and increase from the scireen upper part 
side which is straight polarity for a time in the 
polarity reversals field of the pixel electrode in the 
gestalt of this operation, in drawing 10 (b). 
[0096] In other words, the rate that straight 
polarity occupies firom the screen upper part side 
which is straight polarity, applying to the 
bottom-of-screen side which is negative polarity is 
decreased for a time. Thus, with the gestalt of this 
operation, it is made for the incHnation of the 
brightness difference in a screen to become loose, 
and is hard to recognize a brightness difference by 
making the polarity of the pixel electrode of the 
scanning line equivalent to the polarity of an up 
field or a lower field, and increasing or decreasing 
it for a time in the polarity-reversals field of a 
pixel electrode. 
[0097] 

[Effect of the Invention] While choosing a 
sequential- scanning line from the liquid crystal 
panel with which two or more scanning lines and 
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signal lines carried out [ each-other ] the crossover, 
and were prepared, and the pixel electrode was 
formed in each intersection in the shape of a 
matrix, and two or more scanning lines according 
to the Uquid crystal display concerning this 
invention The polar signal of either straight 
polarity or negative polarity is given to two or 
more signal lines, and it has the screen actuation 
control section which carries put actuation control 
of the image displayed on the screen of a hquid 
crystal panel. A screen actuation control section 
While making into the polarity reversals JBLeld of a 
pixel electrode the image field which consists of 
two or more continuous scaiming lines and 
making the polarity of reverse reverse the polarity 
of the pixel electrode of the predetermiued 
scanning line in the polarity-reversals field of a 
pixel electrode with the polarity at the time of a 
scan last time for every frame scanning Since it 
was made to move the 1 scanning line of 
polarity-reversals fields of a pixel electrode at a 
time Since it charges with polar direct current 
voltage with the same pixel of the scanning Une in 
image fields other than the polarity -reversals field 
of a pixel electrode, a flicker of a screen by not 
generating but always moving the 
polarity-reversals field of a pixel electrode While it 
is lost that the same polar electrical potential 
difference is impressed to the pixel electrode of the 
one scanning line for a long time and being able to 
prevent liquid crystal degradation in the whole 
screen, the outstanding effectiveness that the 
brightness difference by the scanning line which 
performed polarity reversals is also mitigable 
further is done so. 
' [0098] - Mor 4t/- : is^- 

degradation of hquid crystal further, since it is 
characterized by being all the scanning lines 
[ according to the liquid crystal display concerning 
this invention / in / in the predetermined scanning 
line / the polarity-reversals field of a pixel 
electrode ] and the polarity of a pixel electrode is 
reversed for every scanning fine in the 
polarity-reversals field of a pixel electrode. 
[0099] Moreover, according to the liquid crystal 
display concerning this invention, in the 
polarity-reversals field of the pixel electrode, since 
it is characterized by the adjoining thing for which 
the polarity is changed for every scanning line, 
prevention of the brightness unevenness in the 
polarity-reversals field of a pixel electrode can be 
aimed at further. 

[0100] Moreover, since according to the hquid 
crystal display concerning this invention a screen 
actuation control section controls the polarity of 
the pixel electrode of the scanning line of the up 
field of a screen, and a lower field further to 
become a mutually different polarity when the 



polarity -reversals field of a pixel electrode is in the 
staging area of a screen, the positive/negative of 
an electrical potential difference which joins the 
whole pixel side of liquid crystal can be balanced, 
and it is effective in degradation of liquid crystal 
decreasing more. 

[01 01] Moreover, while choosing a 
sequentiaJ- scanning line from the liquid crystal 
panel with which two or more scanning lines and 
signal lines carried out [ each-other ] the crossover, 
and were prepared, and the pixel electrode was 
formed in each intersection in the shape of a 
matrix, and two or more scanning lines according 
to the liquid crystal display concerning this 
invention The polar signal of either straight 
polarity or negative polarity is given to two or 
more signal lines, and it has the screen actuation 
control section which carries out actuation control 
of the image displayed on the screen of a Uquid 
crystal panel. A screen actuation control section 
Make into the polarity-reversals field of a pixel 
electrode the image field which consists of two or 
more continuous scanning lines, and it sets to the 
polarity -reversals field of a pixel electrode. While 
reversing the polarity of the pixel electrode of the 
predetermined scanning line the scan period more 
than a frame-scanning period and making the 
polarity of reverse reverse the polarity of the pixel 
electrode of the scanning line which remains with 
the polarity at the time of a scan last time for 
every firame scanning Since it moves the 1 
scanning line of polarity-reversals fields of a pixel 
electrode at a time for every fi'ame scanning By a 
flicker not occurring on a screen, since it charges 
with polar direct current voltage with the same 
pixel- of the^ scanning line in^ima^e- fields other 
than the. polarity-reversals field, of a . pixel 
electrode, * and ' always moving " the 
polarity-reversals field of a pixel electrode Siuce it 
is lost that the same polar electrical potential 
difference is impressed to the pixel electrode of the 
one scanning Une for a long time, liquid crystal 
degradation can be prevented in the whole screen 
and the frequency of the polarity reversals of the 
pixel electrode in the polarity-reversals field of a 
pixel electrode becomes low further, It is effective 
in the abiUty to reduce the power consumption of 
the circuit which drives a liquid crystal panel. 
[0102] Moreover, since it is characterized by the 
predetermined scanning lines being two or more 
scanning liaes chosen every other in the 
polarity-reversals field of a pixel electrode 
according to the Uquid crystal display concerning 
this invention, it decreases that long duration 
impression of the same polar electrical potential 
difference is carried out to the pixel electrode of 
the one scanning line in ********** of a pixel 
electrode, and liquid crystal degradation can be 
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mitigated. 

[0103] Moreover, generating of a flicker can also 
be prevented, aiming at reduction of the power 
consumption of the actuation circuit by making a 
pixel reversal frequency low in ********** of a 
pixel electrode, since it is characterized by the 
predetermined scanning line being the one 
scanning line of eye predetermined watch 
according to the liquid crystal display concerning 
this invention. 

[0104] Moreover, while choosing a 
sequential-scanning line from the liquid crystal 
panel with which two or more scanning lines and 
signal lines carried out [ each-other ] the crossover, 
and were prepared, and the pixel electrode was 
formed in each intersection in the shape of a 
matrix, and two or more scanning lines according 
to the Uquid crystal display concerning this 
invention The polar signal of either staraight 
polarity or negative polarity is given to two or 
more signal hnes, and it has the screen actuation 
control section which carries out actuation control 
of the image displayed on the screen of a Uquid 
crystal panel. A screen actuation control section 
When the image field which consists of two or 
more continuous scaiming lines is made into the 
polarity-reversals field of a pixel electrode and the 
polarity-reversals field of a pixel electrode is in the 
staging area of a screen, While controlling the 
polarity of the pixel electrode of the scanning line 
of the up field of a screen, and a lower field to 
become a mutually different polarity It constitutes 
from the scanning line which reverses a polarity 
for the polarity-reversals field of a pixel electrode 
for every scan, and the scanning Une which 
" * • ^ 'reverses a polarity^spacing mdre ^^ than - a scan 
period. Between an up field and a lower field, 
ihake the polar ratio of the pixel occupied in the 
polarity-reversals field of a pixel electrode 
correspond to the polarity of an up field and a 
lower field, and it is increased or decreased. And 
since it moves the 1 scanning line of 
polarity-reversals fields of a pixel electrode at a 
time for every frame scanning Since it charges 
with polar direct current voltage with the same 
pixel of the scanning line in image fields other 
than the polarity-reversals field of a pixel 
electrode, a flicker of a screen by not generating 
but always moving the polarity reversals field of a 
pixel electrode While it is lost that the same polar 
electrical potential difference is impressed to the 
pixel electrode of the one scanning hne for a long 
time and being able to prevent liquid crystal 
degradation in the whole screen Furthermore, the 
incHnation of the brightness difference of the 
polarity-reversals field of a pixel electrode and the 
other field becomes loose, and there is outstanding 
effectiveness of being hard coming to recognize the 



brightness difference in the display screen. 
[0105] Moreover, according to the actuation 
approach of the liqmd crystal display concerning 
this invention, the image field which consists of 
two or more continuous scanning lines is made 
into the polarity reversals field of a pixel electrode. 
While making the polarity of reverse reverse the 
polarity of the pixel electrode of the predetermined 
scanning line in the polarity-reversals field of the 
above-mentioned pixel electrode with the polarity 
at the time of a scan last time for every frame 
scanning Since it moves the 1 scanning line of 
polarity-reversals fields of a pixel electrode at a 
time, and it charges with polar direct current 
voltage with the same pixel of the scanning hne in 
image fields other than the polarity-reversals field 
of a pixel electrode, a flicker of a screen is not 
generated. While it is lost that the same polar 
electrical potential difference is impressed to the 
pixel electrode of the one scanning line by always 
moving the polarity-reversals field of a pixel 
electrode for a long time and being able to prevent 
liquid crystal degradation in the whole screen, the 
brightness difference by the scanning Une which 
performed polarity reversals is also mitigable 
further. 

[0106] Moreover, according to the actuation 
approach of the liquid crystal display concerning 
this invention, make into the polarity-reversals 
field of a pixel electrode the image field which 
consists of two or more continuous scanning lines, 
and it sets to the polarity-reversals field of a pixel 
electrode. While reversing the polarity of the pixel 
electrode of the predetermined scanning Une the 
scan period more than a frame -scanning period 
and^ making the polarity^^of reverse-^^^reverse the 
polarity of the pixel, electrode of the scanning line 
which remains with the polarity at the tiine of a 
scan last time for every frame scanning Since it 
moves the 1 scanning Une of polarity-reversals 
fields of a pixel electrode at a time for every frame 
scanning By a fUcker not occiu-ring on a screen, 
since it charges with polar direct current voltage 
with the same pixel of the scaiming line in image 
fields other than the polarity-reversals field of a 
pixel electrode, and always moving the 
polarity-reversals field of a pixel electrode Since it 
is lost that the same polar electrical potential 
difference is impressed to the pixel electrode of the 
one scanning Une for a long time, Uquid crystal 
degradation can be prevented in the whole screen 
and the frequency of the polarity reversals of the 
pixel electrode in the polarity-reversals field of a 
pixel electrode becomes low further, The power 
consumption of the circuit which drives a liquid 
crystal panel can be reduced. 

[0107] Moreover, when according to the actuation 
approach of the liquid crystal display concerning 
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this invention the image field which consists of 
two or more continuous scanning lines is made 
into the polarity -reversals field of a pixel electrode 
and the polarity -reversals field of a pixel electrode 
is in the staging area of a screen, While controlling 
the polarity of the pixel electrode of the scanning 
line of the up field of a screen, and a lower field to 
become a mutually different polarity It constitutes 
from the scanning line which reverses a polarity 
for the polarity-reversals field of a pixel electrode 
for every scan, and the scanning Une which 
reverses a polarity spacing more than a scan 
period. Between an up field and a lower field, 
make the polar ratio of the pixel occupied in the 
polarity-reversals field of the above-mentioned 
pixel electrode correspond to the polarity of an up 
field and a lower field, and it is increased or 
decreased. And since it moves the 1 scanning line 
of polarity-reversals fields of the above-mentioned 
pixel electrode at a time for every frame scanning 
Since it charges with polar direct current voltage 
with the same pixel of the scanning line in image 
fields other than the polarity-reversals field of a 
pixel electrode, a flicker of a screen by not 
generating but always moving the 
polarity-reversals field of a pixel electrode While it 
is lost that the same polar electrical potential 
difference is impressed to the pixel electrode of the 
one scanning line for a long time and being able to 
prevent liquid crystal degradation in the whole 
screen, the inclination of the brightness difference 
of the polarity -reversals field of a pixel electrode 
and the other field becomes loose further, and it is 
hard coming to recognize the brightness difference 
in the display screen. 

[Brief Description of the Drawings] 

[Drawing l1 It is the perspective view showing 

notionally the outline configuration of the liquid 

crystal display in this invention. 

[Drawing 2l It is the block diagram showing the 

outline configuration of the liquid crystal panel in 

drawing 1 , and an image actuation control section. 

[Drawing .Si It is the representative circuit 

schematic having expanded and shown liquid 

crystal panel 2 part. 

[Dr9,wing 4] It is drawing for explaining signs that 
the scanning line is chosen on the screen of the 
liquid crystal display by the gestalten 1-4 of 
operation. 

[Drawing 5l In the liquid crystal display by the 
gestalt 1 of operation, it is drawing for explaining 
the condition of the actuation sequence of the 
scanning line, and the polarity reversals of a pixel 
electrode. 

[Drawing fil In the Uquid crystal display by the 
gestalt 2 of operation, it is drawing for explaining 
the condition of the actuation sequence of the 



scanning Une, and the polarity reversals of a pixel 
electrode. 

[Drawing 7l In the liquid crystal display by the 
gestalt 3 of operation, it is drawing for explaining 
the condition of the actuation sequence of the 
scanning line, and the polarity reversals of a pixel 
electrode. 

[Drawing 8l In the liquid crystal display by the 
gestalt 4 of operation, it is drawing for explaining 
the condition of the actuation sequence of the 
scanning line, and the polarity reversals of a pixel 
electrode. 

[Drawing 9l It is drawing for explaining signs that 
the scanning line is chosen on the screen of the 
Uquid crystal display by the gestalt 5 of operation. 
[Drawing IQ] In the Uquid crystal display by the 
gestalt 5 of operation, it is drawing for explaining 
the condition of the actuation sequence of the 
sc annin g line, and the polarity reversals of a pixel 
electrode. 

[Drawing ll1 It is drawing for explaining the 
actuation approach of the conventional hquid 
crystal display. 

[Drawing 12l In the conventional liquid crystal 
display, it is drawing for explaining the condition 
of the actuation sequence of the scanning line, and 
the polarity reversals of a pixel electrode. 
[Drawing 18l It is drawing for explaining an 
example of the false DC actuation method in the 
conventional Uquid crystal display. 
[Description of Notations] 

I Liquid Crystal Display 2 Liquid Crystal Panel 3 
Image Actuation Control Section 

4 Light So\u-ce 5 Light Source Actuator 10 
Display -Control Circuit 

II Inverting Circuit 12 IS Shift Register 
14 Sample Hold Circuit 15 Y Driver 

L1-L16 Scaniiing Une Dl'D20 Signal Une 

20 Display Panel 21 Pixel Section 22 Switching 

Element 

27 Counterelectrode 28 Pixel Electrode 
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10 0 19] ^fc. *^PJlC'^.5?SS«^^S©iii^.m 
[0 0 2 0] ^fc, 

[002 11 */c. :*:|gMtC«5^S«^^§ti. 
[002 21 *^iqiC-K;5^S*^^«<OBff3e© 

[00231 *^Bji^#5?sra*'T^^«©B?f5e<D 

*fi«S(i. ^;£#ioi7^(Ojfe^ij^-^?fc5wi:Sr#Sii: 
[ 0 0 2 4 1 ^fc. *l8l^lc#5fiSS«^3^fi»4. «^ 



(5) 

[0 0 2 51 :^wn\^^i>m^^7T^m.m.(Dmm:fs 
[0 0 2 61 ^fc. :^?^m\m^m^mmmm:(Dmw3:ff 

[0 0 2 7] ^fc. :$immi^^?)m^m^'&m<DmV}^ 

[0 0 2 8] 

t)©»it^*«t>ot 1r]— *fc{Hl^(Dt><OT-fo?)r t ilr 

^«^^«(0^fli, 2fi?KS/-<^/W TFTJK 
^ 3f4?0?S>'-«^-'V'2roiij^Sr*^-r-5fciit)<O 

^J!S 4 $r iESii- 5 i?) to ^MiKSi^ T? 5 . 

[00 2 9] m^y<^fy2it. 2^<o-»=7 7.fiii£(r>mm 

fi'&^ij^hfi'o . 'tHh<r)mzm^Bt^^x^f\.x\'^h, 
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i^mi- m^ti. TFT) tmm^in. m<^:ity^m 

iSffi!^I!if&J»«E|5 3(0«tBS«lfi!cSr*i-^o s/^'E|-e*)5. 

LOCK. 7i^^l^mmm^HSYNctix^Jmmmmi§^ 

VSYNC*S(tT$lJ^«-§-P I NV. SI, S2 4rt±l 

;^-^5a^fty^alIHlK 1 o i:. ssi^fefB-i-v i NSrSit, 

fciHIEte$-&-C«-§-V I N 2 $rm;^7-f-.5^eiHlK 1 1 

Y K^-Y/^l 5 i:J:^)«^$^^TV^5„ iii^^Sr« 
^i-5fc^^)©?KS^^•;^i/^2^i, XK^^/^l 2}cj:oT 

10 0 3 1 ] X K7i'/^i 2fi, mn^mm^^i ot^^ 

S 1 $rS»tT)iRJ5c->7 H-rs V7 h U'i;';^^ I3t. V 

7 h uv';^^? 1 3(Dmt)izm^^^x:. ^m^m\zMf5-r 

!Sl 4i:Sr^A^-^fv^So YK^'T^^lStt, «^WIh] 
^ 1 0ds*¥*5J:tJ<SSoPl»!^f •§-t::a<5vNTm;^i-5 

MMS^S 2^§ttT^SaSriS*^i-5, i^. EI2fr*3 

^/i'UXh^m^^<^^l'2ft^^mL 1~L16*5J;T/ 
fS-i-^D 1 ~D 2 OIC J:c>T©JP$JiS i 6 X 2 0<Ojii 

10 0 3 2] laSfi, ^SxN-;^;/U2 g6<Sril£;'^LT* 
bfc^ffilHiEglll-efc^o ia3t;::^-f J:5lc, m^y<^/i' 
2©T WStg-h»wj4, -*iai»-¥tf UTEa?iJ$ix5* 

nh<DM^f^tm^m(D^!^Kiimmu2 id^^itp^tv 

5. #iiiJSg|5 2 1 it. mmiSM2 8 iMiSjS«±tcls:it 

hini,M^mm2 7 1^^^. mmnM2 8 tM\^m.m 
2 7 t(Dm\:nim^i!)m^fixiio^'r''<iy^ 2 eam 

[ 0 0 3 3 J ^mmm 2 1 #>«r ©*3tai CO^^fC 

3T-H, ^^'T' -y^^Vi/^T-a: LTTFT 2 2^-^tf«^!l^ 
^LTV''?), TFT 2 2©<>-*- h®1S2 5tt*)-f£;;i-5ife 
TFT2 2<DKWi^m^2 3»i>!tlS; 
^5ffi#^tc:Sig$tv. TFTcoy— ;5'.®®2 4(4®^ 

mM2 2tcg^gg$n5>o ^^■'<->-^ 2 6<Dm^^.n^m 



(6) 

[0 0 3 4] |§12*5j;U:ia3 ^#fiSLT, 

L 1 ~ L 1 6 *5JiB2>: 1 *T ojl^ ^ n ^ o *S^<^Si!^ 
(cl^^LTX h'y^y<l 2ic-^Six-5-»^>'7*yvjJx— /^K 
lHlKl 4d»e>tt. #*SESI»c:m-f-5iff^§B{cm^||D 
i~D2 o=lr:n'LTm-§-;iSite>^T'. ^^BcomTtth 

1 ~igi 3 ^m\>^x^m bfc}Sfi*^^e<D«!fifen, 

mmi-^mmo:>Mm2~mi&<omm5\zt3\,'^xhmm\^ 

[0 0 3 5] ^mm(DMmiKx^m^m^^uh^\'^ 
. <DmiSL\^ti\'^xmm.-r^^^^ (m*) cd*sm-c«j5£ 

fetl^Sr 1 7 u-Ajfe^Stc 1 ^^a-ro^Sj^-feS J: 

[0 0 3 6] :^mm(o]^micx^^m<^vim^mmK-r 

1 7U— i>«(?5iifffidSl 6* (fin*>, K=l 

6) 0^i^^xm0.^imm^\z-D\,^x. mA^xxfm 
^i:m^-r?>M^minL 1 ~l 1 e © 1 e^jc-cfes., 

i^. 04(4. ^)£E-r5IIJS©?l^e2~4{Ct5lt5?^fB« 

10 0 3 7] ^fc. 05f4. lllScD?^ffiH::tJ»t5?£S 

^^^SfcS^M4-?:<D|gi^l;^^£^ct5^,^T, 

fot), 0fC{^bTI/^S 1~1 6 o#^f4^SIS<DS#t? 

05f4, 7lc¥*2^IB5*fil: (IH) 

i^^T. E4fc:^-rJ:5lc«?j^^ixSiiiS<D±glSfwttai- 
[0 0 3 8] *-r. 0 5 (a) iZ^-tX^K. ««)cOiii 

m) 1^*31 ^T. iii®05ia5ffii^-e(4. mi, ^2, m 

3, ^4. m5(D^Si^cDI[HC^^i^;i5 12^-ro)lIM<3cil 
50 tR^HSo ^-UT, mi~||4»ifeS^(DHmf4. milsl 
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10 0 3 9] mm9^U(o^mmm-r^ii. ^^mii^f^ 

6. ^7, ^8, ^9. ^10, 01 lOjIlStC, JKiikl 
^^biE^tt---. mi 0<D^S;^(Dpi^©^Stt(4IE®'tt;5- 

[0040] MsoTasffi^-cfi. ^^mn^m 12. n 

13. 1114. mi5. mi 6 ©JpiC. JdiSk 1 ;*:-roi^ 
(73J;5t-, to~ t icD^l^^jcfo^m ^u— AcDBi 

i$,(oi^£m) (Dmm<Dm^i-imim^^^i^^tfi otuco 

^«tCfe50. 1 2 ~0 1- 6 jfe^SI<Dili*©;^tttt^T± 30 

[004 1 J Els (b) \z^-rx^iz. ^(Dm^ (IP 

iilffi<^)±^^«-ett. 01. 02. 03. 04. 0 
5. 06©lltc:3fe3ii»;6Sl3ti:-roig*^$n5o 0 1 ~0 
5©**^Opi^tt. m)lH]**^i:l^-cDjEM'tt;6S»# 
ii^tu. 06CO^SMO®*(401 ~05<O^5SSSi:lRl 
-roiE®tt*SStii*tb5„ O^tJ. 02 7U— AW® 

;i5»#ii^ti.S^««Bfriii^ ( i otn<o0 1 y *o 

mm J:t) l*TO0 6(D5fea»*T'Jl£d5 5„ 

[0 0 4 2] mm(D'pmmm-vii. M^m^m?. 0 
8.09.010.011.01 2<Dmi^. m^^i^-r 

(BPV. iii^m@<OffittS$S^l$) 06-01 1© 

**^!5-ib0 7~01 2cD*S^--iSibt-5„ 



^SOSttSfeffl^i !9 1 *$>fcitilijfficr)T::^ic^ 
»)LTV^?.„ iiiclDCOTg6!iJ^-e»4. *Si^;650i3. 0 
14. 015. 01 6<75«H^. ffli^Cl^-foilJ^^H. 
HulHljtS^iPl— (D]E^lt;65^#5i*ti,5o o^t). 0 
2 7 ^-i».(D®^©p^ffic>T$Bti^»c*5^^THuIE]^^^ 

[0 0 4 3] El 5 (c) [r.T^-TJ; mmt2 

~ t 3CO^[^^tCfc50 3 y. I — M.<Dm^<D±Umi$.'V^ 
(4. 01. 02. 03. 04. 05. 06. 07ODjllHc: 

3fe««i«5 1 *-ro®s^ $ i>5 o 0 1 ~0 6 (Di^m^iom 

HMlHl*S^t|B]-(DIE@14d5»#3i*tb. 0 7(D 
it*^©!!* t>0 1 ~0 6 t ID— ©lEM'ttdsa:^ ii^tv 
5, OS t) . 03 — Aro(if^(Di:gBffi*^(4. Htili^ 
(fiP*>. 02 7W'-A(DBf«fe) J: 9 1 2|s:T©3fe**S (0 

[0044] 'pmmmxit. it^mi^ms . 09. 01 

0. 011. 012. 013 ©JWtc. JdJSfe 1 ;*:-f°05lJ^ 
«tflll**^*3J:t;?loW(Djfejeiia(DIS^ffitti:f± 

iimi^^BL^-r^mm (bp*>. pf^atiKo^tt^^jgc) 

^tt^feffl^f*. BuW^ (1OMW02 7V — AWBf 
(0 8cD;tS^) Mffi<OTlFBffl*ST 

f4. jfe^dS0i 4. 015. 01 e.omi^. m^i^ 

5c -om f? .. :0 3- 7.k- A;©M^©.l?^Hiffl^ttv . MP^ 
( 1 oM©0 2 .7 u— A ©H^) J; (3 *^^5 1 3^/>/i 

[0045] :i©j;5(c. :^mm<DMmiKx?>m&^ 

^S«fe5^^(4^©|gtb:frfe^ct^v^T^±. M^iisi 7U- 
-AoiJHff^ixSfetc. 6*©*S^-el^^$ 

#i5LTfT#. 01 6*e©*i£i^$ra;l5t. 05 
( d ) ic:^^ Lfc J; 5 tc:®SmiS©®1±Ste|S^»4pf®© 

© J: 5 C t -C. Bf5R«S©®ttStelS^eJl^©® 

^tllse *5 »t ?) ©M* PI -i^tt© iSgltSJE T-^ 

$-&5:ittwj;!j. i-r><oi^^m<ommmMiznLx. 
[0 0 4 6] h:L^x. m.mm.zxmm^%^-tiv^. 

Lmiri-^i:. iiiS©±g|5li^i: Tgl5?gt^©H«5(4. 
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ffi<D»g(i, (L p + Lm) /2 i:/<f5o ^SoT. 5^11 

^^m<D^^ay I (Lp-Lm) /2 I tti^o 
[0 0 4 7] BP*,, *|imcDff$«gi (ritttf, Hffit-t, 

[0 0 4 8] mmmm2. me\±. mM<Dmm2\ci6 

®« TS8IS«<OfettS:2v iSftfiitt i: 5 J; 5 

[0 0 4 9] Ill4*5it/?I2|6 ^CS-:5^^T. J^Hlfe 

r:v.-::... :;:.: .=:-: 1 (TDf^flglC j; 5^^?rtftm=^-§i- 11) 4 *J<t t;J|gl 6 ^^*5V^ .. 

to~ t iw^ratrfes^i 

to~ t icD^rB^i-fcs^i >'V— t?f4, m 
m(D±ummi. mi. ma, ^4. m5<Dm& 

[ 0 0 5 0 ] -5- LT. Ml ~m4 (^Tfe^i^OH^tt, mr 

iHl^SBf |gl 7 U— ACDili^© 1 U— A 40 

A^ttT-fcofcM 5 (o^^wi(Dmmnm i ~^ 4 
[0 0 5 1 ] mm'^^^<D^rBm^x-ii. M^mm 



14 

[0 0 5 21 IP*>. m6~||l lO^li^-r^e^CD^S 

jfeSi^^s^ 12. ma, ^14, ^15, mi6(0iw 
Wt^>:l*-roilS?$^^, ±f|5|SJ|cc7)||i~||5(D3fe 

[0 0 5 3] xfcic. 1216 (b) »c^-t-J;5»c, j«J^<;DiS^ 

(BP*), 1 1~ t2<^M2 7 U— T*f4v iS 
M©±^fgl|e-ett, Ml, M2, M4, M 

6 03JWl;:*S«ids 1 2^:-roSJ^ $^^5o m 1 -IB 5 

l>*:T©*d6iia (m6©3fe«ifS) a-Q&m^, 

[0 0 5 4] iiiffi4>*gc(D4^rBi^j|c-t?f4, i^m^t^m 
7, ^8. Mio, mi 1. mi 2(Dm\^. 

©^ttR*B^«) m6~mi l<D^^m<r)m^i.'0 

mi-mi 2 03jfe«itsoffi*g('vt^sti-r5o o*»j, 

^^I^MtetH^ti^' aflW^ ■ (m 1 7 A-<D®^> , co^<D . 

iij*as<D®'i4steia« (m 6 ~m 1 1 ojfe^) i ?) 

*ffiil&l*TW^«c (^7-^1 2(DifeSita) ^-c^ij 
[0 0 5 5] @iffi®Ta5fi«-e»4, i^^ia;6Sm 1 3 . M 

14, mi 5, mi eowjd, vm^i^-r-omiR-^fi. 

[0 0 5 6] e^f^, 1 7U-Aroii|^dSX*ff$^x5tt{C 
|6]d^oT»Kjb, STa5<^mi 6©ifeSi»^T?5S#S^ 

7u-Ad^f^»cj4iii6 (c) iZTikirxoK. mmm.i^<o 

V^?)o BP*,, Hie (a) foSl'MlHie (b) 0O^»4iiiS 
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6 (c) (^fcv^Tfi. ±.^m^x'\i.'^miE\z.. TUim. 

10 0 5 71 BP*>, *|IJS05J^figT-fi, 1 y U'-AOiii 

^^(i. (iiE;65 1 6[H]jE^$ix?)ST(iJfe< . 32[h]. 4 
8[iJ^, KXm (m(±iE<^)fi|fc) [H]©<OB>f^©:?-Y $ >- 

[0058] Iiiffi<0±*fl5^1Si:TlF|JtgJ^©®tt«rSe^F 

0 6 (c) {i^-f.}; 51-. iiiffi<^±^^^-e 

ffi«±g6tg^tt. MH^iU 1*TK)*^^ (B 5 Wife 

[0 0 5 9] tf^raiilgE-efi, *d£ms^6. ^7, ^ 
8. ^9. BIG. mi W^l*-fo51*^$ 

3. ^14, ^1 5. mi 6<DJH»C. Wi^fe 1 ><s:-ro.ilJ^ 

6 (e) tt. mmmM^its.^mmm<o±&mmt 

<0. 0 6 . (d). ma 6 (b); :A-*>06 . (c) .->^^ff.i-5 
1 0 0 6 0 1 m±tftW bfc J: 5 ^mM<oMm 2 J; 

l3ife3£IS-fo^^ib$*5i:*tc, Hie. ®^m^<0^14 

KiE^i^dsiiffiw 4^ 5 ^ Id HiS® o 

fooeij roJ;5»c. *|ll£0D?i^^2}cJ:5^^« 



16 

*3 (t ^oiii^ii m-stscD aasmjE 
[0 0 6 2] a«fE«jE-ciiiiSs?^mi-5^. lem 

»^fi. (Lp + Lm) /'2i:^j:^c '^^X. HJtOflg 
=56*«?iJWi|^:«-«) ! (Lp-Lm) /2 | ht^V) ^ m. 
[0 0 6 3] *fc. Hlc, ®SD»±S|5ffi^i:T^fflJg5»c: 

mt\-^WL\^itM^%:7r^\^tz.i)^. wm.\-^x\>n^<o^^ 

30 [0 0 6 4] |llfeC3J^^3. 0 7(i, |im©fl^li3IC*5 

J?)<^0-T?fc5„ i^. ll:^«oB^3fc*3ft5IKS*/T^3ga 

&5l/Mi2WiS^m@0@^4Kte«Hi«^-*^^^T, Ff^^cD 

40 5t«o'efo-5„ 

[0 0 6 5] ^"IxLtf. 0 7{C^i-J; 5ld. ±g|5*5j;U?T 
^c:o^^TSi?^i-5„ :^-r. ^iDWiiilfe (in*), ^^Jto 

(a) iCTfi-txoi^. mm<o±ummii. mi. ^2, 
50 ig3. M4, m 5 (07^^(r)mKM^m^ 1 >iR-r-om». 
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nAigits-cfcofc^ 5 (Dit^m<Dmm-i.% i 4 1 is) 

[0 0 6 61 ®Ei«otf>W^i^{cfo;5iiimm^o1H4Ste 

tl^-Cli. ^«i^;65^6. ^7. US. US, HlO, 
mi l<^))i|S»-, .fli<ffcl*-foSS^$tl,5dS. 127 (a) 

»±HulH]jta^i:P)-<0^1iE;65»#ji^ix, ^7, ^9, 
m 1 1 <ry^'^1^(rim%m)m±m'^^W^h\t.mm.(r>^ 
iE^s»t)i*^^x He. US. ^ 1 0 co^feSl^co 

«-^?f±. itS^^S^ 12. ^13. ®14. mi5. m 
1 6©«Sfc, Jl|R?J:l2^i*oSS?$tt, Wlil3fe36l^ira- 

[0 0 6 71 0 7 (b) \z.7x^-t^0V:.. JJCWM^ (EP 
^^J ti~ t2®WPB'3tcfc5m2 7U'— i>,Oiii^) t? 

tt. PiB5<7>±S5^j«-ett. mi. ^2. ma. m4. m 

5. m6(^)«^c:^s;^^5l2t:-ro^^^$^^2,o mi~m 

ii^ix. m 6 <D^3tiil©®5gfim 1 ~m 5 i: m-oDiEfii 

i I? 1 *T£Ojfe^^ (metO^Sa) ^T'j£*S5o 
[006 81 iiiffi<0'f"W^^t?t4. *2IS;ism 7 . m 

s.ma.mio.mii.mi mms^. 

■oil5?$*x. mi ^u—Aropi^cD^tlsH^tc. m 

7. m9.-.m:i \mi^^^<n>^unM\±^mit'&'^hm 
-<D«iiE;i5*#ii^n..m8. mio. mi 2<Djfes^ 

tu. m7. m9. mi i ©*s«<75®^m«i^tt*s i o 

fc. :*:|IJ£cD?i^^t:i*3l/>Tt>m2 7 u— AroH^CDpi^ 

^o^ttsGfSJ^ (me-mi iwjfeiEiS) i^t= 
TcD^ssiroiajg (m 7 ~m 1 2 oj^sn) * t-?»i!) l 

[0 0 6 91 w^<r>ynmm.. it^m.t^'m 1 3 . m i 

4. mi 5. mi 6©JIIJc:. «B2kl*-roal*^$H. mi 

*>. B#^jt2~t3«o»FBitcfc5m 2 7 1^-^(0111^) -e 

fi. 1117 (c) (c^-ti^lc. iiiS±|fp<ofg^T?n.. m 

K m2. ms. m4. ms. m6. m7(?D)iitcjfe^^ 
i^-fo3iti^$tb^„ m 1 ~m 6 wjfea^top^fi. 

©iS^ttmi-me i:P)-<OjE«H4*s»tji*tu5o o 
(0 0 7 01 4=rBlffl«T'tt. *^^;65^8. m9. mi 



0.miKmi2.mi3 roWBtd. Jill<«); 1 ;$:-f oilS^ 

$ix, m2 7i— A(7?iii^(D»-a-i:p]^t(c. ms. mi 

0. m.l 2<75jfeS^®®^®^l(iHtilH]jt*Nfi:III-<O^S 

iE*ss#iii*ix. m9. mil. mis (Oj^atucois 

7. m9. mi 3(^*^i^O®m^*lfctt;dSlot(i(0jfe 

[00 7 11 mayi^— A<o®^©Bi3S®S<OiBi 

10 'ftSte^^ (m 7 ~m 1 2 ro^Si^) J; t) 1 ;*:T<^*S 

i^<oii« (ms-mi 3»^Si^) s-c^t!)U-cv>5. 
iiiffiroT^fi5^«6Tfi. jfeafcs^Asmi 4. mi 5. mi 6 

(OWJC. ffl'^l^-roillR^tb. Bfrlel3feSNfilSl-<0:g 

[0 0 7 21 :ioj;5(c. *SJ£<oj^^3lcJ;5JKa^ 

«^J;^«6:2^cD5fe^»T'«^^ti.. ^(Dohl^is% 
<0 3*(D*^^;eiS2^^fetc<H4Se^ix. aS3*« 

#. mi 6:^S<7>M^m^m^?)t. 07 (d) l;i^L 

[0 0 7 31 ::®j;5tci-5rtt?. HiSwj^^ifcs 

s jtjgis®iii*ttp)-®tt<oii:sKmiE-e 

/U2S:^S6-f-5lHlK (IP*>. BiSI^ibf^JffliSBS) 

[0 0 7 41 ;*:S:^cD?F^^-et>. iiI*«®<o:®14 

[0 0 7 51 mm<Dmm4. mstt. *is«jgfe4fw*i 
60 -r^^tt-r^o wM<DmM^^m3\^ts{i^mmmm 
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[0 0 7 61 UT. m4t6Xxj^m8\zm-^\'^Xs ^mm 

Nf^J t o~^^J t lizioif^m 1 7 
»4, las (a) tw^-t-J:5Jc. Hffi<o±SB|g«tt. H 

1. :^2. ^3. ^4. ^5(DjfeSi^ro«S{C*Si^;i5i 

^l~^4<7)jfejiijSi:lR)-tD2E«itt*sS#ii^ 

[0 0 7 7] m^(0'^fimm^h^mmwm<om'{^^ 

StetBJ^© 3 # e <0*^-^*>5f| 8 OjfeSilSi©®* 
TgBlS«T'(4. ik^Wtt^m 12. ®13, ^14. %\ 

[0 0 7 8 J ^CD^2 ^U— A<Dlii^T»4, 1218 (b) 
3. ^4. :^5, m6«llMf-**i^;65i;^-fO^*^$tb 30 

IS) ^-CiSiSS. 
[00 79] Mfl5c^^'Kffl^»c$>5iii*m<Sto<imse 

iBiicT-ii. itiMmiim 7. ^8. ^10. mi i. bi 

5. -^rLT, >^|lifecDJK^lc:4oV^TtB2 7 u— 

ct t) 1 ^T<07k^m<^mm (.mi -mi 2 nuE^im 4 

[00801 iSSOTgP^^-CH, Ht^Wt'im 13.^ 
14.^15.^1 6(D)I|IIC. )lHj*>:l*-ro)ltR$n. 

U—AtDM^T-fl. 08 (c) tc:;^-rj: 
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Wffii^-eti. ^2. B4. ^5. ^6, mKom. 

(r>^'&Wk<im%\tm 1 ~m 6 i: l^-<DjESltt;}SSt ii* 

[0 0 8 1] 'pmmm^h^mmmMomiiRm^mx' 
tt. Tt^mifims. ms. igi 1. Ml 2. mi 3<Djfe 

-j=^<omm<Dm(Dmmm.m<Dmi±^^mi$. (m ? ~m i 

2 <Djfe^) J; t) 1 *T<^ifeS^tOfS^ (® 8 ~m 1 3 

^i^^isui 4. ^15. mi 6<Dmi'. mii^ci^-foa 

[0 0 8 21 mm<Dmm3<ommx^■t. mmm.®(D'mi^ 

Ri&mmzid\^^xmmmm^j^m-rimmi)'i^(omm 
1 fcsv^rt2^rJt-<T:*c#< ^iSfcfc. mm±X'yi) y 

te<7>spi^Jl^SrllJfero?^fi|3<o^i:Jt-<T. M< 
[0 0 8 31 J&fc'. JlcmficDJ^^-Ctv H*?g@<D@t4 
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